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OUjll >j* jjjU 



^mi YY X ^* r^lLJI 

. ^^^^iiaO W^Ijj^j W^^Hj ^*jV1 ^j»jj LiJI 



^v 



tal3!3l$f* 



fatitil JU ^ L^^ tflil ^^ j^jU C ^JL iU> oli^ >* .,jloti >^>* fej^* v d£ 

^ *<pUJ! IvJ^JI JUJI £* ^JjJL Uji^ .*it Sj^UL. ^ •LwiU*3L**T a iS J SI^J^ll 

Cf Ij^i iu»U^ njiitju % <j4>£«Ji Qjill olj>ki ^1 ia^ A JUJa* *£>& Lfkot jU^f 3($la*» 



p^ 



4r ^Uji#U£i«l3L£^pM 



j*^jwi J iUj4Uj e ij.^ijiJi i >iJLU > j jtoi^^i ^L^kii^ ju>jfat}jmj4 

. LiJj^JLiJL^J Jji i \+u £y jj»&* U *' V ^ ' « 3£j*w Lfc^jl ^41 Vt <oL*i^ ji^« 1 «nlrkl HMt^LilJ 

T lijJI ^i ^ill j^j <i1 Uili< J-iil (o-i] v t£JI 0' *> CJ& JJ ^ .ULjkJ. 
; WAV j^ Yp 



\\ 



$y&3 



^JUlJ^i &&JJ .fJUJI £& llui fjtt jlSu ¥ JaJj luyJI HSU. ^ ^Aii Uil 

\\i*«ti ja\ lujut y^j *%&** iUJi Jm^ tf ai y*^ i ^ 4jm ^hj f uui i oui *> 

y^^ui^^lt L»oA>«j Vj^ull) JUtVULSiuiljj.LijIjli***! ^k LuLj bUki a*2j4j 
wluJI^JjLw^ Ij^SS 13^ uj2^j 0t* ul *f^* Lu stall \**> &\k .(L^kl «L*Vf (jIL^I 

*-*£* «>VI Jjl ^i ^^ JLj cuK Ijlj sJjIULI ^ ^Ul ^jS3 I JUj SjIII i> *> 

B^ULm&ImI ijUT £* s^^ LujJ toll j^u &^HJ *cJj^" mMj ^&j J"f" ■*«* cu^**^ fru 

fr **>zm Jl ^ ILjL ^L^ jbjit <( >|l|j taHtf Lft-aaJI %*[&? oa^ IaUS^J Sj^!^j*i^1 

^ ok, ill l^£ jjSI LL5»I <jl cJi*Y ujill u^Wj^^l^^jVl^USUJI 



H 



t UjTir Uu-Lla Afjil OjS ^1 Chju La^L&^uy .£^tkl"*V) y& yL ^j-* l|'il^ai 4*jjLa-« Cell 

^iui^ ^,L£ Aii . aJ ^-a^iILi ^jliJI jujl 6^-»*yi j^T ^ jj^jjI Ltjjcj .^jjj ^a^.1 «^jjj ^JjVl 

CLjIa-AJ 3^-" <-»^N £)l ^J .(j-sw-a-ahiJU jjc^jtllJ 60jLa.ll ^* *Jfj£ £,Lh* ^ *M? 4rtirt%"Ll 
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4)*tt$*i2rj£9 



:cif% <UI8I jLl gjj Um*« & S*u» cmA| "i <5 ^*J>Uil l IA44 ^y|$ . (Sj^« ^^awm ^of f £* 
^lSjb.^^jVlc^Kljl*I^VIiA,J 



U 



, UIl^ <iit ^iul) fJjJI v U «.A ^Ij^ jiuujl J40i3 Ja&j La-* «*JjIj t * • <j* VJ-^ ^* U3^ *** 




V\ JS-i 



)o 



^jL* aJ(j»jmJm1U J^iiuft sfesfe-^j \|a*^* i ?"** 1 .' UK >*i^*l g,4ft^ 'I ^4 



.^i^kMjg^ ^^Yj^j^j ^ji^n** <J»mi(j4 JUa^I £4^ \oM ^ji £>A» jS <Sl jjlft 

t^ LK^ JI3 U^K ^klLjj) -oHi^l^aiL^jl oIIjuoIS US^Vl J^S^L* 

c^tS ij^yLsj^S ^>Jm o! ^Jc .(j^L&il Jja, j^ I4JU ijfLlb jjiyM A^sm ^jVi J^ 



n 



L^*J& jJkj *(JJ« O^J*^ ij*J* A>^ ^L^ 4 J>lllftVI Cjtjliill (jLi jL£j (jn "l^j ^J^J 

4i£]j .jjIjJI j- VU£ Jjl ; j>\jUVI oljLUI J ^c^yi t>. jV tl t iij Ijiu QjSi aLSj 

jjUI ^JU^I^Jt^ jw-M i f l Jja jjjS qU *> ai^ljSJl o' t>* *i£* C&j l+4j JJ^jj pi ^ Li ■!» 
(2hj4j 3^ "JjjumJI >*lu Laic • \^AV ^ >j-j1j JJj aej Vj jjm.llll >tij jjj '^*i*jJ»LyLLI 

^ij M tj*J±* Oj* «<il-^y Uj ^oKjaJlJI *1* JUlauf <aj^UI Sdiall oL^aL^II Liil JJ LajI 

jS&ll iJLJI ^ ^ <^1j Jx ^lis iy5^ <-hJ) j1 j^ <j1 L^J.^^^VIi^JUi 

(jl Sj&J (>» If*-* t^aJa^l '^i|L*«JJ (j^j^lk^ oljS ,>* (^jiu-ijjji (T4>*J fjmlaa jil 

^^u'jlHu^ ^ l***l>*tf* U^-M^ 3 VafculSIi ^aolScM^ Uj ^^yuJ* a* <I a^SII 

. IjJjS I4JU Jiul lfi£(j tU*l*W JU *L«il 

*<jUj ^ o^j^ll t>» jil jS-i* J45 ^^^IIjj JjLiuj tr^i ^^ ^ CM3P <l**!j1 ^jLLa ^J^j ?3u*« 
l&XH MaJJI *>• tj*Ul* Lax. * T «^aJ JiL» ^i jJ iJAAM-hjKujK^Vl InlA^L^^^jjJ ^Lk. 

jUjli Ji^a gJjlj vv 



ui^jJU J] jkUI^A -jAfii *illu Oju VI <iijj ^L ^J tf ill ^j-vMtff JjULKj '^H^l 4> aUI*V 

'iKltfi U>*^ *yM i tt^j .uijSUI ^a^j^^Ae. iLu&Xa UujLjj3iLill u$ £TjU& * jj5j jS£l Ly»a#jil 

^4J g^l ftffuJI QnA i«lg u M |j1 Lfei^j ^^j . Ifrmjj <^j**JL JaIoIJ tfj|1.*« aj^J I ^jLfl IJ^j^j 
OJ^4* J tthlinji I £j*a jl jJaj^VI £i . l^duAJU jji Ji I off 4jjlfli Lu I J Jfc U.W I^j&Jj^L^b 

^U^ 4J<j1 jl 'J^ V JU,^ Lwfj da^j jS,jjSJI jl jjS <*ata J^aMI q& MM .jX^SlijI 

* j^e * tf Jel us^ 1 u l *] <aH>*i? l**-" f4^ «^ j« f* 5 ' p*j <** 

sJH^^Li Jj, I^IjjmUI 6UL1I ^Jc, ^Lr^lii &jl ^XHuaTt yjLaJLf I Iji Jauau 4jjJU*J I J^OJU 

^ JL* yb i^jaJif 4j-il3u* V fcjjjol ^a^ <jS(j rt_£(j£II ol£p3j ^(SfjS 4jl& £fVj ^i jjTG 
L 3Lk« ^1 f ^OJ I J jli : jiW* joi ajSo^ I i#i li j (p J,1 jV I jtt*i tU I ^ . Um 

Jfl jJI * TjAVl li^liif y^j t jJs?$\j3*j SjlAsfel I^LmJI ^ji^iaJll j,^!^ & J v J ji iili I ^jl 

y*s x^^l i^ ftg^j wJ^j iJjy^M ytlXjJl 4ui^U .jj.Vi ^ La^^l $LJ&t&£& Lxj^j^H I 



U 



^^Jj u*AUI J* *Ul« £*) ojfr Ioj dj jjjSJI (jli « tf "fcjint,l / i^AH^ ' £»LhII 4jl«o0 *r*j$JM 

Hi tf j! <> jtt; lulj ^iS3 ill* ^ i^utl J c^ ^o •■<* 1 ^»*» <>& ^qzLh^] p***a&\ 

4>» k-*>L U lit ujySlll jiw uuiai uj&ll frJ ^ ^J^ cgknirjl u»***N Jftj 'Jd*^* •**<>*j' 

£*j\$ iJJ±\ &j\j& J £AjL±±A jja £i\jj± <^ U^ ^' fi-LA W^*" l^Wll ' »^*» * "ii * ii j (j3ll 



Ji^loj4»(I^^UJIj).jjU^ 

^UJ\ JLUI (cLAiLu tf ]) .j^lLi JSL-U *i^ ^,*^i A3 . \VA\ ^ ^Al tf ill rtu -JUJI 

OuSH oK jl <il ^ l^ilfl ^^^tuil <i^j . Jul) LiLi* kJ ^| L^ ,^1* &] JJ lul^V oUj 
ULJ ^1 d^ ol^ 1 '^ ul u^ 'J 1 * 1 * u^b '<M ^M o^j SjU^IUji oj^Li Oli ,h\* 



\^ 



:4jU d^^jl ut^s ^J fjjjllt jik JJJaIi <Jf yK UU :Jllu Ljaftj ,&£* JjV lid ^^kwifijjl 

<ili ^ jII ojSfl i— U. j^ uki" uj J^ 1 ^ s> ^*Mj **^ ^^ u/u-m £i f*»?H juu jjl£ 

•tuSII *4j Jul »^u^ u^ f^ u^^ oU '<"' 

jj«JB »jdl jjS^J U^J ■*&** j' IfJUjeill^ UUmm jiljf I ^ cj£ %aljj 4l «j<3 pi jl ,jK Ijl 

(&)»T JjU 0&$&l ijl Iff .Lata ds^j ji<jl£jjg<lAa^ jMj^kftlilt Ud^ji<iSjA Tjj ji 

UJI jjj^k J SjAfi ^Jl>a. Jl* c4j <&3 tj$& Ol jOjus 4il iJbJaJlj . U-* U>3l j3£l UILJS 

CjiS d^» ■ big bang j^i jUfcVl tr *M* 04$ hi ^K til J^u oIaaU* ^i^ 

<oj|jJI dl j J^i ij&x» & I AaJ Lo jj \£ j{$ . J yfi*«l L JiJSlI ^^-kijxi JSjt+Jj^lill^jtfJjJI 
ojoj^Jf jL^tofJ jLs^ldf ^I^UjJS jij J^ljjjl 1jjJli>£^.o(,ijilA»olj^llj(ft<] ( jj£j 

yU&3 j^aJll* j^it 4jj^ jjU ^JxfcH Lxl UlijjLj^jIiJI obt. ULo *, ill^J |L»^1 

ylL^.UijfjJ^L^Sj^^^^^^ l^a&jjLjIJ Old* 



jAilllolJ>LlII <j-+j I^Jl **4j**0 . < ± a 1*3\ ^jjJiill Oj£ Lb JJ U^lj^ijSLjjjI^^iiLOLi 
l^J ^-^ Lijjic ^ V! a*l>*r* V ^ , l^^ ^f oLnLillj £j^JI ^A Jjl\ c»L*UI Jwjj 

l ij i ^ J 1 S.rt^j ^1 i.i^j ^^^i :£j}-jjI quil&Aj^ij c^l£ IjJ *J^ ^^>^ UJ^ *i>^^lj 

<J>bJ fjii J 1 nSj .J ji" i nt I ^j-i oljJll iMI wjUJ J>A S JJa^A o'jolj » "i irt" (jl uajj <*4jJJL*4 
{y cJli **Ulj 'jLjJIj itJj+Jlj <<j^jVl <j >■ *» ! ' i r. <XJj1 ^a ^ -Lm t* jj ^£1 J£ J|1 JjjjJajjjt 
<JjJiJ up (£>^Vl ^j^Lill ^j I n-^» oljj-JJ (£? ^i irtl *J l*-J&(j 1 1 f Ij.Altt (jiSj Lu "LLiLuliII 
^Lj I LlMjJaJti LyjJLa^j aL a*y V f ^Sj^ *<JaLuujj jjS) JT 4>**-> (jit (jiah Ct «m»G "uijIaJI <jfc (j-Of^ 
\i\" IfJI tfi . Lfi-w La^i iiLwtll £J>« £* U 1 uplift t-i^wLuJj I J* h^ ^AMU *£ £« < ; i mini Iji 

Jjl Li < j U"t t «" V OJLi : i^m-yj fj^j* L|JI jj'it at ^<li^a Lajlj _A <Aj|jjji *Lj-"*J £$\y 

<ji Ja3 »t h*i 1 >i" *i cLLi • L <J>kJ u ^jLJiJI n^llJ i3^f C#f>» *^>j£ cJiL Lj>*j - 1 Ijlr tj-A^JJ 

^jUlfc^^ULi tf>a»Vl <±*LiII (j^j ."t^kill *-• ^mTI (jiSLilitjJ <J(jJI Sjll (ji^l (>*<jij£» 

o£l Lt£j .4jjJbjJI CjIjjj^j^ojLhIj 4-ia.fj i J_*Li-A ^^Jc ,^-1=* jjAJ <*/lj oLjJllN (5*1^1 .ijli" 

j£-*j c«lj±ilfl ^ laoc * \*rfiit L4JI <iji*kj Jj-*jj Sj^aJI A^iiifl (jU <_>jjj Jjli a-LJI l^juJ.ai 

-a 3£u AJjOa-^jjUj ^1 Lfji JjfcLij Sj-JS i^ij .SjJlLuLL Ifj-a^Jjl LftJuiij IjljXI ^ua. ^ 
Sj^j_^,£xaL1a1l5ciUj^Ju1 it* Jl^ >l (^Uj 'LfjJ LUSj Jj>3j ^(j-i-^O^klfl jlioljijUll 

<jjiiaJJ dial* I ^5(>Jf u^u 3 ^^ Sl>^ t'Ai 3 u' J-* y^- £***=*J LA jjiJ»lII ^ji Ul 
4^a^j Cjq U i . ii i ciSHkl jfc cti*tt< jjLkft ty^SLlI lo&.32xijJI c*Ijj>LA1I ^Lj Ju&j ,?■ jii »fl 

jJ I a'ij i *^jjj *>jj La *-j» ojLiljj ggT JmuI oI^jIj (jl ^f^J 'LH5i* V>™^ L^ I "J f « i IWl^l 
a 1,^*1(11*1 Ul j La LlJI L ^U, .SjjJ^JI <jjJilif "La-MjLa.fl oLii^VI SjJ] Ci*tL£ i{yj±j£j\j}iij (3*'s>^ 
jjLijJkLaLjJI ^ jjiiii'i II oljJMJ IjpljuJi^J jjUJI^VlilMJIuiljfiVl J^^J Jrt5AJ<J>Jii 



A* tf jlf J*U3ll (jl ^ .4K iySai ^L^ *.Uaj LjJals AaJ J,1 jA fidl^jl^ I Oj^Hj 

Oi^Lj L^U ^1 ceC(jjn JUa .^U .4^0?* ^J ?KLA1I Jm^A^a J*UL ^Ukll fJi^^ 

4^1 uj>ft4u jjallf S o^suti .ujS^ ^jJJ JLJt ULuu JL4J * LuCj .(*jaj c*3j y?1 ^ aA&^&m 
#l il jH^l ji j4k; Lag <g(j . LUi yri^M J )jL» ^k t-Au 4Jka^ ^1 gjjul,, m JjK UaJ «JM 

^jaIjUI sUs dJ3 (jjLa« L&a «Gji Ij&j^j ,<jiiiA qy U* y io » f to** ^^pJ ( ojtod ^**^j 
JL *L3 Js& ^» wjSjUVI J^i^tll £$■* ui^ a^ ' j-^ tr*^ J^ tr^* ^-^^ bl*lcf xal^g 

^>J JL LjjJaJ yiJf *iujlaJS ^& (j^JfJ ^t^^ 4$LH^ Sja y^^ d^J f JUj '4/^-* La* 

«*0j U Lsui l$i&(j jCtiS jJI 'f '"^ **^ k^p ^Jj #*ij fjk .uj.fcM.abi Juiuk" £fr«*«a> qU v^Uall 

ijl<y«l|j ?£jto ~" C^J ■'•Lull C^*p J* 1 C?^^Lr*^ 4> tob 4J^UJ^^ J^ |it^ JJ»LJ*il ui^fJif'b 

^ J j^i.Q t> uii^ < >afVi« imiBoL^L^iQUttaiQi^uiYiUfi.fai i^ii^^uji 

Sos^^l^SijftajtiAJ 4ilJS ^1 'jiiSJI jjaiLliLjjj^.fl i^Ajj^jlail ^ji^Lbffil^UII ^jjmifl 
^IjAd^^^c&^I^AjjI^uli JsJj) JufL ujfL jjJhJ* QjiL^I AjjI Jaa» Im ij&a* «yutfU J Lai 

r. .. ...yi iaJLl Uul ^Aj-fdtflMejjiiH ^ JjJ^I Im^jSI oijUli tf j^ 



YY 



Ijl^j JlfJc luti Jlj m*» ^Wim t| ini'i ^jialtl (jU Ij^j . LllUil aI^j i-4>m Liul (jd^Iij 

^Ilill oLi * J*iS fJ j! JL*j * L.U UK L,Uj JI a & oj S^ 1 &b*S£i : dttS J lj U 

.IL^IoUfclL-VI 



tr 



V aS <il Jj . i^y *LL J*, at Lu V o2 U. &1 ^ s ^>* ^^ *i>^ ^iLi^l 6j (sU^Soll 
jl** i^ ^O^ 1 tr* ;a ^ fc * J, ^^V ' *£>" <j! • M 6e' Cyu ^ *>* I<jLI li>J jp 111} 



Xt 




4$P§ gis&i 



^IjSJI f£aJ ^1 (^oljiil JS LiSwi jl flaky*** *ji\ JL LajI (j^Jj ijL+uji} ttiljjllj' 

^j-aj^Ia 0^1 a'^> jJ Ij^jij .SaJiLLlI ?ln Mil^jLa^JI ^jjj^AJI ^jjiijJi :i_ij^aJI jiiJU 
oU^-i^^iiaJI ^ a ^- a L >...-:. ihMlj^M .-.I*. jLm&VI oil£ lul U ^jj [jU jAJL* 

jntmW ^ji* ijS J-IUj (jl ■'*" ^ "j <^(A*i .<jjj (jj& jiajJI i-ij^-au iJojJ.1 ^jui'ij <Ix.j^-u ojIj X« 

£jULj .5^11 J55 0^ W* * •>* f^Aj 'C^jJfjC jju ^fifl ^ oejly <40a,lj ^jC o*j *jilill ^ 
L^Ua (jl Jtoil jj lit ^ i, ,ij 1 nl I JjSHj «<^u^JI j^* ^j-ul ^^^^ uj^j 1 " o^t^^ll <>• ^L£ jli 
C$i£ Ji* »#(>fJ Sj^-£k c^jli* Lft|J L> ii^lquu^,«jil Uiinl jjj.Lljjfl <cj-*^ j-i JiE » I j_fJ I 

.Jjili ijulU J I Injun UfJp <^oUaj/l J* Qfcl&a** 

j I i^aLil^^jLa^ ^j^j .3£jail (jj& <^4iljSl ^Lm«lS jJjJIa. oU*iUi Jhjoj a i4 nul jjj 



Y© 



fej** <> j£a5 Lib IfjIjJ L ^jii y .y «JI jJiilH jt III j^^ s8 aLi 4l&j« jyljli jl J* 
4*1 j,K ULL «Gl Uuf II* ^Isuj . Jii 4> jUX&YS ,jl£ LI ,,,!««■ ">i ^ja^ <j1 j> Vjj if^uifJI 
j^l ,4x^uJ f (>«1jj fjilmf J&&, ^ djaZb JAjf.ii <jU *\$S ^1 Jj&L* oaJ £j(j ja& aLm^VI 
. MAY ^i jJSkj tf al I «Lu^LjJf '^jLLU ^^^w wH> ^i ^j*%^ *^ Jj^ *>£UI *i& jtt f2 

Jojmm ti^&jAM jJLU j1 *<UL^jfc j^X^j» i nghM ^1 111 jt>%| -<fJc ljijMk»tfj3l\ ^Ju&JsUJ 
j£ SLktaftllj .(ljU! jo£ ^i&L^L Lik, Ujjl uicUoL 4LmJI ^li • JIU ,^jUI £« t.wU» 

ijiflkift'-A^f m-v ^-k ^>iJ I ^>u1j Jajm UjU.) , (<jjL %a&1 j]) f i ■>! J 4Ja^ Sjljjf L^jI 
, J^pJI ^jjl oj!j ^^ ; IjL^J 1 <j j«j U <4jTlLI <H«V 1 4>y . (3JLjJI * iimVi *Jj ^> gliu« 

JS ui jji; *^upLJI *jj * i^j iJpli ij3jtw ^t»yKi ^jaJf ^ ^U^ Jj ul»y^i 

Iftij^^l jjSaa L ll^j.CiiSoiftLljfilli l^aaJi^JMffJt J^ljyljIt.t^AH^Jj JuJa« 
JSj . ^iinV I <I3SUL J^ qW^3, ^ Pj\*m CjKj ] JUOaJ I J^uoi! j^muli ^i Ajlu.nU pjJL! ^V 
jjlfl t.foiA gj^aS^ j IcjU^JSflyUI jli ll&4j ,<aL»VI ^jilL i,» fMryJI ok>4j^ LfLs 

» UiA<J L^j] 4^Jj«<UjjLail &^i t IaaA^ Jxa^V a J^ {jjKyu wfiA LialJ (j^j I ^J uAf Li 

Jii* IjIaj 'Jn,**AlL >^^l Ljjbbl tr iJL £^4i*^^ oi^ ui-* '^1*^ cKj^ of^ y.**^ .?6SII 

,oVLJI JS t/ i' ii-wiftj ^ jj^i ikjJI 

^j^jIJ JjIjj .\^lf Ojiffi * <n 4*\tnyl) CbJ&lp LK Ol LojI Uj^i ^jlsJJ jj^J^J sJjP^J 

•^ lV j^« a^l^! u^jJj .i-uJu <joj ^jSSjSJtj <j^iJ(j *t>»j^ 5 •AUL j^LiJI Si* USjj 

— u' 1 >^ UJJ^^ LJ^ J^J ' * M J^ r - ^-^ »-ij£ljillj tjjJJIj i :J ^jY\ dlXlLj tj^lill lAJte LdiJj 
L*iij i4 j vljUl q^ ^jJ L T iS\j£l\ iiSXsl tjLi £>J-^i ^>^ AJL^db Jij ^>*^1 i^i 4-oj^La, 

0**J^^ C$ ***"'*.' •i^lj U^J .^ilj jl^jS <aJ4j V aIj Li mjaOi j^l aI^Is iJ ^^m H ^jrf JtAl* 




JjAj ^jl * tUlnn ^jili .jj ^ . 1 t i ll JLi^J _)lj*-* <*J t>*^J <jl cHJ^ <I>yL>* LT^" *r*">*i ^ LT^" *^^^ u 

jLLJ <^ Uiu aiSU c^l£ o-jVI-u^ JjjN jo^ - j ft>-i11 ^ '^ J ^ L * £i * J ^^ 
U <i^*Jl <Jxuy (j* ^^iuii IjSj^.jilnnifl jIj^j i jjL> ^yJfc Sjl Jl» tjjjxi CjUljif {n Av" ij£JI 

^f^ 0-* Jj^ ILiif I ^jhIj (jit Q^»>* x^oJL ^lajjff <Ji**{j (jJ*-V S^JuL* oLj jj jLLU I 

Ijllu ^llrt* £jg£»m 4^J**iCj .QfUkjJI (1^ (jUaAIII jjlt <iUull *1* Jj^ jJ^j^Lxui jlLl.*' 

^1 jj^ ^ j U" t uj #jll (jL ll*l U^jI (^1 . jiLII <jI"*jM? tHjtf-y j^***J lh* JS lh*^ •Hj 



XV 



J^La^s *LJu| JjUoj Uxk. J^&aJf jJlLLJI ^ p L^"! dljULLI 1"^^^ jajlU-a^l ^&jts 'U^*>yb 
JjiaJS^L^yV^AlfL JasJ^LisS V Ifj] V I * LW ^JaM lfc^«u J jaJ3 ^if 1 y^ljUl j| ^LUJI 

jLjI jl l*oi jJij ^Hl olijVl $1 Jt»V jlj .^mjj < 3»«ii;,fi^ J J 1 ^^Jll y^iiJS <k*Jjj 

u^^jj jL»jI jjUJii^jj.^ fill ^3^ NA1, . * * * k^ iliAaJt <AiilL <5jHJ,L Ij* 
^U^J^L^i^ Laic Ulo plfi^.^^ljLffiVi^lijjfcnjffc^ 

, LI&, 4Jut"(j <jj^| InJtilj <<t^nilJ f jjJy i^j^u 

^1 a^jH^ £jl^ I jLi Vj&jfy ^^jUJLS j^i-JI IjH 4> cn^k" jJ c£& ^jL o^lu £^Ij .<IjC 

YA 



• LaaN ^ ^ia. «<jl£* J£ ^ S^yaj^ tjjftfli ^^aju.3 *jL» lu Ji ^IjSl fJ Ij&O .*JI 3auuIL 

,jU ^i^-UI J>* UjU ^ jJi I J*i 4> ^jVl 4^*3 UUt <ili rotaJl^ .SUS tf ij1,« 

i^ij-»i Jjl «i*J L^* C^^ tf ^") u j"*Kj* ^Of^ iiL>^' ^ AAV yj^ ,(fj-*-ftJl ^>jua* j^J dfj^lj 
^JaJI j^jS <U»jj* ^ I j^ UaLj <jj^ Jju^ j J l>j^>*(;Lii^f^J^*ijU. 4J iLM 

^>*JJ Ujjc j^»JJ oUU(j jjSu^Jj » UJti f <j* <iL Jjj* — ^jjiwiKt* ^J>?»J ^f^ jjAfatJOJ *iSijL>! 

yjil C/lALl »^ Chit^j .^CLm L|j «<jjI£jIjj (jjIa jj^j *u^jjfD Cfi^^oill tfi* i ^'i>ll •**' 
^ »J^j l^uje <uit (jl ^k ^ii <L)^'^ o^ cA 'C^ 1 ^! Jl *4fAaJI ^>UI ^ J— ill 



Y^ 



i^-j c j « mass ju&ii ^ m j .energy aiui ^ £&«>) E = mc 2 ij^AlicljU* 

JJH3 iyit.f.ttjj .#jAsJf icjrf^ £* ^.^L JUL* j^ifi i ^u ^jjjW *JL1a eU4S[j <(»j*AJI fe^ui 

£UI ^ \ • jkl %&ju* jk *GLl ^Mj ,#,j4aJI £&>** ;> ijjji oUjmi ^i dj&Aj Jill ^LjftU 

3iLUI ^ jjjl(j jjjll ,iilWj <j p U Idfuy *>^1 4^ LuSj jy fya «Gl3£ u Lj <»,>*aI1 <xj^ 
3IUJ9 4> L*tjjL*y !jaI^tLy^4itis^LU!jlt^ bak|^k« 

.^jrfsffll! 4&jamj iit^a^j 4j] |jwiL1Um* £$jJi 

jji i"j £gl «i, i^ ji qdL&dltJ J^ uj°^ *j<*SI t^^LfJf £* ^i^muJI ^ Lai ,&jd»<kM <|JI»ac*U.j^m 



r* 



1 A^i-fejUljllUfi 



^ 



E 



iw 



;,l^,a.SA3V f |f a i^ V 



mss^^a 












t. \ JC& 






&*&HteU\**ll 






t>j Cgu * iiiftlU I <y tf oil cJjll jA £o&JJ !>j (jl bo^ Jliy .^d«JS fexk, ^Ifej ^jll <>|jll 

£Aj^*s>JI <^1iJ.I !j4j^kJlj) .»>»AJI ^ftjduu Lyy^ka *%*jj I jj I Hshj3 1 a%J j^i 1* ,# i, t 4g il I 

dj^o tf jlljgJk&dil jji SLjLII * ja fhin«Lj .£L}JI - u^*^ ^^' p«>J Jl* jjy 

<La$L ^1j .? mi ■! » I4-K 0L.LLH j>Hj *j^1 JLaOl*. tf I oL«bi i>& JL* tf U ULs ^Sl Cgjus 



n 



.^iV I J&^ltJ luiir'tll 3fe^uJI lijJU (jl -t»j-^J 

fi>ll IJ-A^jJy^uuJI) .A^^uilxU^it^tlj l*£ i^IUI ^ • , YTToM*^oT 

J£ <jl Uj Lilj dU J (jJx. i^jjjIjj <*^-ua]l <_t jjj^j ^j L* jl I ^a 4j> I -fc i (jV I <iLu*lJ i-JjJLJ <^i-M*ll) 
J-£J Jl-sJj J-J-» «ufc-Jj I " ii u.i m "*) <-fcj,i ilJI jjn i *i <J<ji .V ^ j miej in fl L ju,x, Ij ia-a.^La 

^u^SL^V^^Nj^Vlij^Jlijy^lA^^iiJj.^L^f^* . , YTTo'U.AoY 

JjLJlL U^Aaj 4jji»WI 4j>la-J 0' LT^" ( U"^^° ™~ Ui'"' V ft <JjaJ O'JJ US <*Jj^J liluiol JL^ 

.(jUjJI - jlill (jA^j Llut aldJ <«-* ^Alj ^g^, ,<jl£ll <j* fbja^ijk #H*** Vj 

jl ^Lijl £&Cu jl&LI ^ji <_Lii ^a . ij.«\£ frtk'tmj *>il <jf iSjI^UI i^ill ^ja! J^j 
a^l <j* ^IjjI ^aj-ui ju Jjt ^ <i^ ^i LUJI tfJ=J <jj Jj-L jl ^jaU 4>^-j >Hii ,oU5Ij^' 
Jl Ji^j (jl »jJU f jU" titi j| *ij-iAjli Jji iljil 4m r>->j i>^1 jl^ J>* * fail <5>Ljj «jjljJaJ> 
»j-a1|j • j^jII fLia^u J^i CM-° t ^j' J ^ c ^ Ctf^j*^* JW* -^J U^J^ -^ i "^ tr* -^^-^ tf^j 

Lfj A-ijj^ ,jlll ^taAlj^jILjlS^tjIju* ^jij JL-ti. JLiVI j^* «^ia^ jaiII £**s>* p >^' J 4 ^ 

J!t* < r ijji AjiAi uMjbuJI J^-ajiiij jjitAiliU j^iJI lU^ ^^mjj ^j'j^b «*-il>^li *ibUl ££jtM&* 

£^* <£^A^A AOAdLblU Jl <*Sj JS ^ji^jll £jJ«lfcAUJ .<ii,ljlil ^5J( (>* <t^A^-» (j-» ^Jrf*.^ iL " 

.Jaiilll ^d^J «-wijrf (1^^*^°^^!^^ 



U^j jUuVI ^Lj ^li- JLlAJj JjVimtl (j^j .<jLjJI - (jLLLI (|M m jLuI UjjI tf j »LaJ 

^LJI ^>-<jll <*U <iuu f J^ImJ ^-»>^j *(J>Ui Livtjmjtdl Lk (Cg^ljajj <i*J*3 t^-f U 

— (jt^iT ^^J muij * jji (j *"i7j) . jjJilil *-m*jj L*fi* j&Ij i^-jjj-j UL&1 jl * UfJjkL^j aIj 

J^ Lill u-Jj^j u—^ JU*-*- J • JW-^ M-*' ^ u-aP^ y^Jili (> Lkll JjJ. ^le. 
<> *j— -II ^L*J ^iij . Ji-iB o^b jL-j <jJJ (jiB <j-Jjll J-j-UJI W^ (jL-JII -£L£JI 

,U1I j-JjUi ^1] ^mI t> cUaJ pl>fr] 4juJ Ojil^y i JJUI -U-U1 j^iAll 

^ bfij jl ^^bij #j^iJI **^ <jL c/ui J^>**£* oVjU-. jji . Jji <>• UjIj L^j 
cojujI Uj C] dlj ijk. «-u>^j ^Jj oLyUL li* *£3j jJ|j ijj-JLI ^^u oiK L+* L+**Aj 

JiJy L. 6^ 0- E^ 1 ^ > Jk % tf ar •>^l0jiiW^.(t.T'JSJi)»ULj e ^JIUl3 

^Ujii >>.- ^jd rr 



i 








J , 






; O £ 
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% j~Al Ull y^^UI 



(^ 



f )^**J!,>liUll 



Y. Y JS^ 
0*^1 ULUI^i P J3ILLI ^Ulj . P (> &o^ luJSSkc,] c&*£ V l*\U l^4j .*^AJI 

Lu k&» yl frjlAmj pjII £$JJ P J LS &kH\ #j J^ysLa I J £^ JU& u^l) PLAIN iJLt&Lt 

J^b ^ tf jdi uL*jJI - olili m>i«>4 Else where ^iVi ^KAlj .Pi*6 



ft 



U*njI*o^>-3 




* Y.tJLi 



JLi 



re 




t , Jt(i 










n 



itJ^-i I jL wJjAJ V Lliji «JjlLj .*JJC ^jiKinfl oUloul ^jjl £jJlJI Jlilnirfi frj—o, Joj>i-A J^lj 

t(X *-iUI ij* o& L*£* Lh O^oi^' J! j^ L*^ ^1* '^Aj .<!*-* Oi^**-"^ I SH^ 

j-ic jirfi-^j <iU ^v o ^ ^i&i^ji^iiii j»i u$ .<xuLaJi oIjjjIj #^1 j*jm jjj 

*J^a Jojj^-4 <j^Jh' — (J^*^ LT* ^^ JSJ tj itii'i /)' IV'^ftJJ .^JjLMtlU C-aLkJI Ojinill jAmu La 

<LUJU Ol^^" *j-*-^' oLLj^i* Jl£ oj-* **L^jI J£ ^j £j.i»J£ j^*. 1 1 Mii'i ^^i <jl>£j#jjA]I 

JjAj ^j-kil <jjjLaJJ (j?JJJ ^>^ £"* ^**!ji* JJfi Culi L|JI ^Jc .#j-i-«J( <Cjj-*J <fjUL* oIxjmaj 

p^ll Jj^^J Ol Ijji (jI^jj . l+jf-i ^1 liLuJLI jjJc j^jjtjiyb jJJiil Laj^.1 u*iau#LuiVl jj 
o-ljgjfc (jji «^ji.l oUKj jl ,^j]I ^ jjjuI-mi ji.VI j^ulf I (j-lc ^1 S^ill (jli «#L«Vl jaJi 






rv 



ulOll 



Uflltflf^iJ^ * 




«JJ^» 



X.VJU 



uiwui 




Y.AJSA 



fA 



c^uJLIj c^j jl— (d>J»l jl) >*aj1>* ^^rf^^^Jlj .Geodesic ^^u4>x^ru ^u L 

^ij .4xi .j-fcUj ^ *jU- <£>aJI <LiJf £}U <U j^j tfdJI JjjJJI >* OU -j^i; 1 -^* tfl CfrJ 

jl^) .5*SII jUuVI tf j I^I^^^^laoljL^^^f^^ L^ljc; LUj^aij^ i*&b 
4^j (jKIl ^j UjTitu* LLa, ^jU Lfil *tjj , JiU 0I4 u^jl 3>* j*^ *jlLL V*L>* V**i '** 

tfju^'^tf^'j^^ 4*>* lfi'i> Ujj* W VI ,iujVl jLuVI^joUjII-0^' 
oifc L^olL J5L5 jl£ UUI Li^TI l^ Las ^1 ^[£11 dbUl tf %Wb -S^ 1 Af Vl 



^tf^^'e^ 1 




u?*j 



»*" 



t^J" 



n 



<*iVI Ij^a JS lx^\j <-ajj j> lj>1j Jx**j ^^MwJJt Jj-fc jjjj J ur*-4^ ^Ua^U JaAJl 

^J i^tUm iji^ ^ j^Jm Iwl Jill* a#u 4lu |J #j*iJI jjl ^j^u ^ ^KU 4>1 yLsJ 

^ yfaV I ^>ft 4jjLs ^yift J^ ^1 ^^ Cf^b «kj*J f^ O^ >llwJl »>*Af) jjl Ixi JB gM^J . ym* .Al l 
. (t , % J^am) ijmj$l 4 fe%3$^f » ih^a ^^>^i jjjg j^iH Jteal aijjabwft %flj£ 8tei«*a« 

JU^ ^jVi jjis ji «j1 ypk ^i a &a Usj^^a jj ^ t& ^iji ^f J ,wi.^ ji*,***!! 

<> J*^ ^^1 s> ^Sfl #>«JI yV ijgiSUI Ijj 1&Sj b» v**^ IamUS jy^I ^ 

^Ij^l^ljiSA*^!^ BU iMuyal I j> ojiJt » LfedJI ^ j^ ^1 feftaail UiaQU Jiffc Li.nl I 

c^n y^Vf uuri vjs ji J dm ^pii ^i nu n.*^ *^ji aij^ju ^^%i j^s jU^i 

L^ Jfe yU^JI lo^j >l*J&\ 4# oUJ5 UU LU 4u «*jy! ^lk ijja^j #^f! ^1 

.SUalfl olxaLUI ,> 4Ju Uuu cLSI fl »j*&ll a^| 



£ 



JL~* ^j y^UY 0^JJ\ Jill. Jjj .ojjUI !»U .UOJI ojIJ U£i :(<utf JS ^ .^ I ol^» 

jjjc ^u£.LJ! <t^u* t^u 3jLii(j .1*UJI i\\ i H ill *-• luirtfL ijjlxj Laj /lLj! <cj*uj j^j3 '^>ojbU 
«4jjIIUJL«<^LLI fJ^Sj^ .Ujji l^Li^Lu ^*a1(jVI ^J^ijVl Jy <ii^ai oLUjjVI 
,UUJI Ju^*uJlol>^#^J JjiL^jk^L*-*]! jUVl^iUjil oljLtVi ^ (j^uAs^jll 

^kSCnA.lm.lj .jlill ^ jikll^-ijJll i^y^Ll^iJI^^pJ^j^^ljSoiU-aj jJJ 

<*J ^Jfc pit*. jl ^jJ> J 0>«1>^I ^1 U^ V* '££•*!>*>*' 4jV' j)*2u L* .J-UbJU ^Ujjj'l^-tCiiJuiAfl 

[2>-» Jji t 4jC.j«mU Kjjjj .Uj^u Jjji I a |^lJ I (j I . jJfcXl I ^Ja-uj ^jg^l >iu Jt ja V I jJj I * *i i j Jj^> 

^ cLj-L <L^j ^j ^^^ *j)^ail j^5 Jjl jJ \jJ& j-^1 Jj^j <* ol V] Jo*. ^/t.A J^JI jjli 
Jlj L »JU u l£ Ijl lii <ijli* IfjSJj .filjiJJ <jjli* f— L li» ^«>uj .^-OH ^ ^ ^Afl 

jSjj V <il(j«^>ljj fc Vl 4j» C £jja^ Ojli^ii-L^oUjJIjtjKIl (jl aHju JjIS t \ \ \ 6 Jj$j 
l^J^" (jjiHj **il>a*IJ *Ltta.Vli .<-«UJI ? jiniitl <±j^j ^i-it j^Ia. j J *^J I J^ U^J '^f* Mf l*f 

OllLI uL jls*V I ,,-^y I > u^j . j»i ^ ol^L— <i.U^ Ui jtlllj 0U3JI cfih '-H^b 

. jjbU j, I j*I«m (jL»,y Ij 

u 4l UjijjLoHjuLilLi ,<*UJI tu^ilfl ij^ki^ UU; I i IU * g-^M uu^il ^1 ^-L 



.^** Li-i JiLJ .jK ^ Ubjl j* pU( ^* j&> L olh^ ^j £j- jl ^1 water tower 



^ 6*uu Ls Jt oSjSIl LhkA Laa Jj Ch^* *****> 1 l**J u^jflj u^b ( 4$l>*^ h-* JaAj 
lii^^a^b6^4^ 

O^j f^lHt C% Jm Ijj JJ <j! jJju ^^mUjJ J,i*lt £u$ £fc 3jjLS LSI*! ^£la cda* '<Ow" 
tflU ^m>1 04j .^jUJI J^aifl ^j^ys^a ijjiN *4JI $JL*Xjj . JjUml l ^ aLua o5j ^Jfi 4#-£H£ 

ooo 



IX 




a&&^^» 



Jfcjk UjirtfL Lr ji *j_^lfl ^ )j^ jao^ jxc Lai! JLl* 4JjSU*4(j ■ J-^Ju^j-^-^'j&ijJ-b *J-*^' 
*j> ^p Liili <ju«miII tJjA (jijV I jjjj jjj . lj 1 *ii*i Ll* ^fjS I4JI dJ j i -^ -g !<ojIj Lill** i^nnl 

IJJ^V *Ja^fl (j-btt^J)^ IjJ^j . lo*-J ja^VI ajajJI tjj* QxIa <JLi 4 J ti%a fc^al^t^ Ay-aoJI 
J>a^j LfJI Ioj Lji M-^iJI C*jlj LaJSj ' Li* j^ajjl *i* <J Lj S^Jy Lu* (jn jl i ^1 ^m I n^«i 

(3^L5 J yj'-*- J J J*^* ***f (J-^ (J-* IJLr.u.fciT) ^jLf <JjHaJ(j , <jjjj 1 rt 1 1 Q**lni[l (JAStjJJAAOU** 4>*»> 

4j£aj <j| diiJI^LJjci <jaju £jl*l 1 Wo » *lc jjjj J-tAj J^jJb 4^>*J JJ*j *<jLjJI ojj l|j »t«o 
JaI ^A f^^ajjlll iiAi J^lj J£*i ^ ftJU <JJ^ll A>^lM jJ^A* CUJ(5k Ijj <jLlf I yjJ _H-L« jjiuil 
JJ£>Jl *U|i j*«nllJiJI JLc coj! t^uii^i S^jJaa^jIc jajj <^4>1N *ja»l 1 V I <x+~Ji Lit* I 
jLi Ixft £-• ^P-^j rA^AoJI £>* <LLjLi jljutl jLjIj £-*!>* j-f^-* 4j <>•*.' * ''"^ 0^ *^* ^*jS-i 

.Juill f^ Jib' ^ V] J-K VjJ WM-Sfi -J S^aII 

dliil *JL (jji^j Lujx l^^X£ ^li^i LfLjjb^jjjk^iJI ^UjAaJI lljj>*-aj 



ff 



jiiy (luminosity (itjL*-*) ^^ ($& #j* a «ll >&j :c^UU u^ ^^i ^ p^- 1 ii>*^ £j-*-^i 

^jj ^JA^Ij *#J»£J J>Hj i^JJJ** ^J*M t_il] ijU £^A I^X-LmJ I ^jJL Ij»*ft (jJ L £bA8U fj&Jj >{&>^l 

^! ^la li£ Uuc ^^i^Jky ^L^jl jm %|L Ll^L imJU jS dU aL *>^ * S^jy -loljJIS 

<j*if.v 1 (>i f ft»jJi 4> msai 1 ^ [pV 1 j^»3 ^kLu*4 ui^j ^ j jj . 1 1 k «* jl 1 1 *^«fc <^i, 

4j! £^j « •ttiT<l 4?j . Lfe^*^ (jjl j^ — <lkft^* \\\Km* jmum „teJj ^J* I4J ^y^jll |>» ^^A^fttl 

j j ^. \l lj . fflj^ill jl » ^h l !l ^ l*^^^ ^^JS t^ijlm ,y*rfljj jjl J^'^ f J^ 1 " 1 fH J ^^^ 0^ ^^J-*-* fi>*- B 

^jJI ^^b U .LuJU Lob jA likkil cj\J^1 lj ±*A\ p^^aJi ^jSJj & Ikhk ^ uiLoLi LgJ 4jkk*Il 



LLiU i*dJj fjjkj . (**>-^ i-i*J» J* ^lil *jb» *-?>>> *-i>tJ ^1 llSSLw LjI I jji (jJjujj ^sjlja* 

• I Ja LmbUJI 0!>lVl ^ AJ4M Ifi^ha^a (j«Lu (£jUi£ j^-alc J£ J,l iJjJU li£ l^$ . j^.V ^aj 

.^Uu^i^SLII JUJ I ^ iol^>* jl toUjjJu <>• ujSij ^ijl I »>^JI (jji * \jJ\j ai US . feet) 

^1 <jLuuj1 (>* £jl>u jU. ^j^adft ^jJU JJjj ,>• (<JJlj JS jjJ CLa^* J X* jl) ^*A]I J Jjjj 

jjljjli OjJLJI Cjv*VI *Ijj L ^^-a <itiJJ <vj^aJI cjIjjjjj . ijjl^JI ^i <^>* cm4* uJf^* <jL**^-« 
. ixjVl wijkJI jua U^Lt'lj iJuLJI j> j^a.Vl ^j^Ul ijc oIjjjjJI ^j-jjI jfl^4 «tu^ i4i t>A« 

^1) o £*»,!*' ^ Jl I jj^iLI l&l*** gj^j «** Ulillj^^jJI CiUjil jjjj Jl jt-toljJI i>» *cuL* jjjj 
^^-iJljAiA-ol jVI^.(^l^jjj5ti<l < ^SLj cfi u&i L^ Ij^i^l^j^J^uj^f 

jt^^J Lui<i^ilMftJ Lm Jil £x>%im UxJJlUoS^j^ <xlUf 4-a^ll ^jjJ<5>ilju(u^jll C*J>J1 

jU JlllLj .j^-ajl yjSLt*-i LliH c^U-*JjJ ( cg^j^' ^JlP C^j *=*ijl ' o' 'J^^^y ^^^J^ 
.JjlilLj . LulS f^JI jKjILMjcia^ (jj>1I ^1) iuUl JS ^i blltu J$\ oL^il JJft 

&J ^aJl AjU. ^jij . ^bt oj%-^ Ulibj ^ili ^jL^^I nji jU the- 1a t .■ j dJj %■ m jr.^JI ^LS Q| 

aAAj . JjJ>U M_^Jj^t L^JLlil Q^i-yi LlJlLaJ >jlj ^ Vl ^l >j->l]lj L\j * % ^U') ^ kjJaJl r>» 

^j ^4"lnli »4j_A^jll ib-aJl Jljl^JJk J^i ^ *J^J J AjjkLlo ^jA-uU ^^J iAX->Millj JJj-lJI t jJJ AJvlfcJi 

jj^ILI LLil>*) iiilJI (jJU. I4S i^j co^> o*^; '^W^v'j^*' *^' : 3i>^' tr^ J^ 2 V-^ 



£0 



»Lijjll <^IjVI Olj ^JlJfiYl Jd& jjJa^i J\ IjaJTpf+jJi IH^j ,L*LJ Uljii*. ^jsfa L$|>sfe 
olj CiljAtll *J»A*i <jl JaJijji LLj J^IHI^ jl£ iftSjjjfj .pJjasJI isJjVS olj dM %±jLu» 
^^^tf^l JjLlt^iLiaSlJlabLi* j5SV(jJj llift I^UJudljAxi Lj^Ij LfJU feljA^^ljl 
ly&Al AftJ^a LjjJa t^litj4jf&{jiLjljJdAi£fJ LSj&ipljAaJI ^ajj^l aaa ^J^ssJ :\^Y^ 

^ jjjSN ul tr* 8 ^ '^J Hjuaj i^S^^j t&j^ &dj!j «IoajSj»1I ojIj UJS *4^j^I ol+Kj jl . U& 

.OJjJI JjL JLjjJ 3Afc*ll o(>aJll Qu 

ftj^ ^jmu ^ ^yUb jK jii :Jm 4> JJ j ^ ^Aj *J I jaj ^jV v ■ >• • >? I Jf-JI 4> jjji *# Ij^j 
^^iJij&lj .^AJjUif j^STCb ^jlL&V I jji Luj-Mj Ixy ^1 ojJjjjI SAjjSla* 4j£jjI (jWij 4jl 

J*&m& £ ^jjSI <fi>*«u joaIj £11 IjI Li .^L&iYI 1 Li*yu IjaJ jx&lf £?& i^li^L HI ^i 

IjjJ t4jr lfi.V La^L-a (j*\jVl C^-" ti>^ 6* p**' 13 *' jU^ L»Ji*- O^afej L * Le^jJ *4x4b lij^j , jj&U 

JbjL*JI k^i Ijyo^y <jI^III ^i ^jjL-af! ^ii^lui CjjjLJJ ^Ji <L ^ ^1 cLJaj 0&>uf oiK 

(> uhj^ ^ki ,> ^^lill ^^ ^K SK^ (ijSJI 4ji«tj . J-VI J I a^Jtfl J* \tefo JSLUYI 
.j*X#. j^LmJS ijjJJI ^iljl ^Jbh J ^p* (>»lill jl *>*U a^mUI a>UI jjji olj ^1 j^i ImjUIS 
i^uJ^I y^ .^^jAall ^yJUJ JlSjV UL J^ o^w ^jU! 4> u^ aj^ f «s»^ uM 1 u 1 ^j 
a^ ^1 ^^i £j3&Jl g) ^> Li^Ij jl* OU ^ M o ^i LmJmI I Ixx^all J^bJ ^L^ L*jlU 

i»^ 4jjI oLjf J - ^Kl! ^1 ^&^j t gL_ill - jjlill Iuj |^»^» ^ Uj& ^ Lo[j #c&*«* >i^fc* 



n 



oil fjUjjji j xl . ^l l ^^-mo^I ^-iLJIj ^LjuiJI jji <^£jjI2*J ^ ojS(>* UUII ^^jll 

._>*VI j-«ii dfj (> Vju 

( j^LU^ w ^#^Jl i >L^kljU>Jl^j Luj^* ^ ^Yl i^^i/l jLi .all* lljjj L£i 

vjuj£<^^A Uj - (jUuji ^yijiJ L*& I jjam Jj>L ^jj li* JL jjj , jju-aYI (j-ujlitl ^k 
,jJI vJjjjSJU oL*>») i-i t^jS Jll oLajl I A* (JhLuAi t-fLui£ jlj^lj t>Uj*£ * iJ *^j±^xt ^ Jj 

#Lij*A tf l Jl{jlij*j LLSj.Ijji Ji (>fcuL**l Uj,L.j*y Ufl^b^bVlnj^J^^lIuL^il 



IV 



jl tJjsu Uil ££jUIj ,4HHa oUUjI ^ uiLuill f I 4^ja&, 4^jj LoLa j^*",;"* u^ ^P 

^ sCUUjxo u^ *4j .«u->>» JilSH ^1 f fc»« j^ LJI JUM C^lj ^ IT £ Lu*yi lii 
,j±f$l ^LHf Jfe lift islU, ,&LJt J£ ^ JSLl* * Vj UL.1 ,ijSII uj* ^-^A 1 oLaLjVI 

jupww» CiLjI ^Ja *L&e- jjfe ^ Ijifi JJ y^Jaj^ ^li)!* ^U IKjy - ciV] aj^am&JI ^ #^& 
^j|f| t^juaLsto ^J^J L^ji^ft-fcM it\j .wJgj^kiil ola^|AJ L&LlAf U^^fi *^> *J>***'Jf 

j^ j%j . «jj£J I y^ tai H*e Jk% Uji U* L» Li LLm& J Ua jl c jk« 45Kj jxu ji cJ jJa* 

111 j^Jj yjfi JUi J bjJu^.^UI^Lu^^jftjAtbjIjjS US tll^j.^^lli jaws tf 1 
jlictljll gJL j^V I qjSj^ pS :^*^1jjII |> tjifaMil ^ylfc wsiMtAtj 4j !j^j i>>4j •<£% jl u»»jiti 

calj ^ ; %n o^L»3 I *Kl tdlj jftf . jxsUi jSj..,^ l^bJiill^^lj^^la 

^d*| mly^Jt l^ljf I a^f V 1 ^ € P ***** • U^Im HUli j^ UiJlt« 4*L3 ypl Cej*^ 



IA 



^ .»^n^iLJiihi.ii. r -i jr M CC; a ;: -.i r ii .a v; ..^V jj< ; i^a^.L^^.^^M 

JmuI jb^i tjLiAi liLJI Ijuy.^jJI JUL LaK^jj^1*C^j^C^^*^I jj^*-i^C^; 
^ u>SII jx^I. -J>LJI <> ^HJI £jUI ^ij .*^C jL*l\ ^1 jJS ^ (l# ^2l a*. J\ 

oljUl djfrU til*!!! ^ ^4-JI j^ Ioij ^ .^AhJI Ija ^ 5^1*311 oljJLI C& o^UJI 
.LJi jfc ?*>**f uj^' *#* JdA ^ iJ^iaJI <> <tJB £jl dL+i Ij^jj .*j>L* 3&,>*«j 5^Ll» 

.LUiji-IIJJUJ-j 

Op .^jVl gL^ ^ ,*** *U2l ^i J^ I ^ #JU fjlxi Uakj .^jVl gk* l^i <iA. 
«> Voj jbul C*ii <iib « L ^ «0J <***! u 1 ^ 1 ui* h^'uL^C^i^'^**** 1 ! 

4> £j*J U >M u JSiU ^t ^J ^tlau c^kj .<J>* £ljtjjll u* # J*l Cfi^i u' J* >**JI f** 

uUjU J^j^ jjjU f ^ 




uLtfl 



T s 1 iJx*!m 



O * 



jjj ;,l£ll o£> '^UJI *±* ^J ■&>«" C 1 "" J 5 * *^>VI ^LUJ i ^i. o^ll ,jU « a?VI ^1 

- ■ 

jjailj ^luilj JjJUi-Jl I ui L* CJj (jJ JO-all J <_LJjJ vJ^uy <OJ jUJ I ^Ll <£j^fcJl >iil I (>• JJ^I 

^jIjjwJI L^j J>-»^ ^r 1 ^ 1 ^jL-^j—J* u"W^ -s^'iM JL^J' Ja*-JI ^ja^j *^kL«u J-^j 

0' uf^ ' ^^ O^- J^ J^ ^^ J'^J U^rJ • J^J J *>*U» l*^ ^ '1 .ii* tUc 5 j wl j * ^jjj^\ 
Jx JlJ £^*all (jli «<£>iVl ol^a-llj tjJ>a-» ^J ^h**jjj ^ *^ V tA" fW^ J^ J^ H* *> ^ 

^ij^j Ji Lm *JJ j ^-* >* J*j CLJyjSj fJ Jii «<K jjjS^I jit 1Jmm» UjjlJJ o>Sw jKj Uj £jfc£i 
Jjf JJJ 4> uVI Lkai U Op ujIj J-^ 1 *-*&1 ^j^ 1 <^^ ! ^filf Jl^iaBSJL^U 



o^ 



:£lj jgJta «4Jj Uaj&jg Vl tf *%| . JjUl li* JSVl ^ g±w j>>)1 JjJ ,> ax^L JJs <j) ,»,^ 
(jgj*UJ\ tjifabJl jjii ^1 *» oil ^SJklfl »tjjj U LjaaImJ dS^lj|J L *cw$jJI Ija jj>« *ajuj 

tf if I <cJl>JI lis ^ . IjL** xj Vj ^ SjjLaJll oljall Cfr* liUJLI oaLS (lu« ijjjI* uUl 
laUJ! %-afI ^jki ul t^y ^ up -^If^UI f lijVl Jjis £i(jtl ^ fciLv^ V oU^L^fS 

. ig,^ JjjJiill U^£ jLfU (jLj&Jl ^ Ikli 4^ jjb LuZ (u^4|>« «i>^ S| Jff Ci,«,,to ^ I) 

i^JeJI IhLjLj J£ jJ iiaiaJlj .Singularity SjjMU yy^LjIS 4j«nt> U JL» ^ £LUI *i^j 

ijji* 0i& ji^ l+jji IjSj^ . UU..f» gj&i J^jl^Mya ^jKiS - yLjIS ^1 4»4ji*- Q*f JJ 

JUs c^KJ ^^ ol lit ^j^ioj .sLjU V iL^f! - qBUI ^k'u^^a, 'J^ffi 1 J^^ 1 

£pV « LtJ&j Afr!*%»jt^ U XjA&jLJ Lf^MAuJ ajL1a«J V #jll £jlj f j^Af I jLaAjVf JjJ £iLl^1 

«JU* JLJI jji L£ .LJU JjaS H£ Ijl J^UU^ .j^fll jU&VI jU jl*S JiSlI Jx ijjill 

« I.Ua%j L jjijj *dlj JJI &J& L» JJ^sJ (jl A.jkli.Mtt V Lull «j|JJ&f I jlaiiVI oLs ±ii1a 4J U 

L> Jl*2£ VI JlA* I4&U IjfiLo -B^ts W* afii Cfi CM * J^ f jh&^ J*S &l4*Vl I jU 
Lfc4^^atf^^L^j^^x\f»* 4 jUjji Lu^fl^jQhSjtlJ^ JAIiJpUSI I « ^At f I ^ ^LaOOS ^ 

j^SSS olfcljill ^'iJUX* ol^Sta« jIj^ImiU gy^Xl 4tfjaS\frA Lil iOftLu* olj^ll dj&Z 

Jfl oy^ ji* ^Lg Jfl fj***. J l^) aLJ 1 j> jJ |a*5*a I Jjud I ul V j «S j Ul J^ l>U jtLj 



©r 



jSljA U <ii« . All jjUJLl <> Oa^ L^l^lj.J^jiVJoljail^^ijlki^l l^jtuSJJ 

*j .wjSVl I4JU i^iflj < Ij*j j5£¥ I Ifiu Uiiu^IJ jjLaII Ijd— i -Mj <<j>aII _pLoll ^ Ij^S 

*>f 0^* tfl ^ L- Jil l^i jjUJI oi^l *> ttU ULU ^J^jll ^ tlM ^ jf <£~ 
.LJj tfi*>^ i yij^jljfloL ?LH oJa.j jl cJj g|*iUI ^k Ol ^^ 4jl <>£** Oil ASj <> Vjy 

JlaJI^J^olJ ! ^(>J^^»o : ^^ U- Ijjft j2Sl jjLmJI cuti 

^lfyl^w^VU>Ja^(j:£^ 

oUjjB <>*"• ^>i J£ a£j ,jJI ^1 - Ll.laj ^UjLJ^i £ jLftil <j*-»la. jj^j jj jJA^H jlaJ^V I 

£jU jU .^iiWI o>SII v±>fclL <±J£ ^31 1 ^jLill J£ c« <> ^1 -K V| J*b Ji&JI a^U 

jl U Lf*>L V gjyi (jJ I4JU 1^45 -^U. i>^i— oUj^i L-^ii I4J U|j- tf^iVl *> 
t^JB^LSb -yjil t^USil j^JLo* U^ j^ jUiil *j>» ,> V gSS Uj LJ la. j^i ^ 

LjjS W^ (i^JJ ^jLi L«jj \^]jjk^filji\^ 3 yJ^U4M LjM^j^ jUi^Lldjji 



£>r 



V oljaJJ CwtS (jjj ^^ i jaj^ jL^b 1j£ J\ £$aa &&$& £jLi jl lJuj jj|j , tf JAllJI gJ$H! 

^^i fas , ** ij Ijj 9aa j>I La&j L+jI VI *4£jafe¥S jjfe Sj*&L* UUaJ jthil LuSj ,&u ^Ij^I? 
ji^l^L^ViAjjiAj^^^Ud^^jt^^L&Il^jUill^ Ijja JUa^I jju^o^^jL 

I^jLmj mJI gjLilf IjjS^ a^jI IjLJaw! JLji ^t d*u Lul Lkw L^l t/ ]c • jg£ jU^S U 

. nv. ^y Lf*&j Lsmui Upli ijfijy 

Jjh^yljJ^JfJiSi'kjf) lifi^J VI -4.A jm ,rt is Uil 4 m >,,\t f ^jJLj qSK IjI.jmSJI jLayliVI 

<4**ftt a, ^joSLjU 4>allX* 4glf i f >"*H £J Qu dJ >uA*g L %ojjl»fl £1 ^Jji^ftMB 

(j&a&u Ukill kw £jK Uj .ji*#JI ia; Jl lj||ill I |$^t»w JjL»ftt 4lUl* <jJ ji <Mfc.it 

Uajiua* fuaJll ^ ^ I SjUI J£ ^-hj Ji*u&-^6ljf VLJuTU^^iiiijL-ll JJ 

.j^j^Lam V alA-jigi 4JL.3JI - ^fcttl ypk^Hi SjULI HIj!£ ui 1 *^4j - L4»* t,#,mAA SU ^ 

iCL^Jm jjyj «uJ gjrf tfill cjyi ^ 4^1 ^k ,4^L ^i jjaS jULI **iji* <JU£L ujSJI ^K 

^j ,£|uk jl ^L j^t JLjjg V UL JyjfiLd ^1 Cws|ilj fWjaJI <Lw»*IS o»j^ jl ig^ffl^f (>>J* 



at 



JJ l*U ^ ^ SiJ^II JUl ^ .UJy ^11 UL» ^ cJS c UiJI Jill ^1» J&j • 4fb 

.(jllll ^ LaIU* V (j>lll (j>ii (jl >>L o>kJ i r ikI3 i^jij ^L*«tj * Jji*j Ijj ii ajSL* 
u£ll uL* J* *] u^f U» <jj£ tf 5j>LI <jT oLW l^Lii^l <LLJI ^ (J &+] jii I&*j 
Li^^JI ^* jL*juji £jUj (>• £,j*Jl 'i* u' ^*i*) ^^ <*«JI3 wl*ll ?xiKJI <tj-uJU jj*'m 

<> *>lij y >* Jo* ^ v J«iV SjjOa. <J*-ili> 0L1IC ci-ii] JJttfl UJif I otjl^Jl »l^^ 

fcjj ^ji JLSi^l Uxtfl oltio -^53 jl ^ olj>ll jl oi ^1 oLJiill ^<u£N J.j^-111 

jji ft J U I 0+ jjjSI I ^^u Jlj <£**>** i*UJ I <^*-**f I u>£ JL^IJ J»j^J**dl^i*^ja^tCM& 
ijii* *j£i L+lh Cf Ijjiil ft^i <jl ^j^maj ^j-Lil (> >i1 #}a* ^j <3a*l*JI <x*xaJL Lf ^S J \X\ 

(jU (aSL^ V^^ ^A^ J jL ?d u 1 tt* fcJili^t i o^tjJI ol i> CM^i Sl^ JU* o^i: 
jjl ^^jji-i 1.1* Li^jJ ^i Cajjaj jji JS ^i*-a|j oL ijj < « > VjaL* oLfj}l ^^i ^»-«-*i I'i Lf 
JiVI JjLkl j^iU f^lj o v Mt j4j ( ^jjl <jj^, nil j>uj U^ ij*(j *j^ j^?^' * J .j**i Ijj «** uj^' 

jjLUiS I4JV <uj£JI ^IjSil Uiu Lij^J < j1^jU*nii'i V ^^fi : L^ll» Ljkj t r wyMfl^ ^ LaUJI 



dd 



oijidllA^K ^ly jj V Ol *j>LI oLjLs <Liail ^J **]£ L aji Ijg^j «tt>» <lijb3 jja^ 

.i>gjAJE jylll ^ 4^Vf 4^LaJ9 Uj^JS <Ljbjtl yrAj «^SII K*i&*« CjjfcJ Sj^iu^ii u^till 

ooo 



01 




^J^teia 



.J*IUL ^1** jj^ll ju j^* ^tUI ojill U.u i#* E-Kf 6' ^] o-*** jAW i^-oAll 

jjLi (^1 U-J-1 jl -yjjll ^j— iJI jl 'jAilJI oU^>* Jl*) oJUli-y^ aU^nUiigl j^iwi 
Jl ,Wi <4 >yij ,*uCn ^i Lj^-i (jjj* (j^ C>Bj l ^gL ^^^L ce Ujjj3 (j^^l oU^ll 

V CuS&m ^ Jil\ UJSJI liLU I J l/ iii*« liA t ijJ.^|4J^j tf i^llll^*L W llALt 



oy 



4*ijSLs ^iLLJI ^4^m»mi joj 4i ^S J£ ,jU JJj j^j .oUUf LaU^l £kju» c*Lajp. ^ .LH >^* 
i^JJLL u4j*« asJj f£ ilu jjji ^i^* L*j jjj^IJ jjc jjc C}i I JflL*j <c*L^jJU jjJS >L& UK ^L&l 

, U.lUX* aJ%«* tiULH ^43Ji 4j J&i# j^jJS 

^ dfcj B *^j mmUi fcw^AJ njl! Ljou j1%j .££l1iJJ AOflJ jjfdJai) *l±jua <£■ l..y.*& i rj^j^^- 1 
Csbjwffi \j}\ iSjijUlj , tj^ £jul LaJ I lI&jAAFj Ou^ya j^uLj ^m £/Z m'tt J\ #ji I ^ic £|j^t r JjAjLtfll 

^j-a jjl J-A Lm j^ j ^aI I ^-MBiyft Jj-sfcj jji A UJ A u Uli , tt.* ^J g jl 8 Jl ^yifc .iAjuaj^^^Jf Sj_A JxA-wy 
C£S£ ^jj Lj^yk* 4Jfi.j&i« ^ {^piJI |»4C ^ LjjaAa ^MOh ll g-wmy» ^ QjlJ I ^Jft (j) ^ JAJj^U 

mjm if 4sJI Ixa ^U idD Jk>ij * cu^t .s^^L ^Sjjo ^qmla jj3 ^ j, 4jy^ Jl ^aj V 

jl sIsaL 4fjlwu (j«^V |Jsfe 4j l^jf SjLiVl yuJI ^0£ lju* ^jia&I Mj .ti^iaJJ ^> J^S £*«>* 

..U.u.AfL JiTi^UI ^IWb JjSUI ^jlnl^j V f jJLI j] j£^ll (^j :U£iL Lj1» yu^j o>HI £4^ 
f ^ u' J! Jb^^ ^ C5 J ' 'Hj ! o^ J^ 1 £**J*J\ iijj LP^&Af jl ^,5*. grjL'MHij V ^f j L* 



0A 



hjiiJl »!* ijk zA*y*y\\} -^yi fJfc l**« tfift o^wtu .ffllfcLuK** cimmi »j**-> ^ki ^j 
JyU tdJ J ^« Vjkjj . l|lfcLaO>U j£*u V JJ^lf I ^a*u»lj LLoli* CtLt>uH} £**•!>» JJU 1^-kJ Jjlj a] 

4>* <iiaJ ji*J V l^^ttoft *J*JI ijk (jjl J^jJ *£]( KnK_i*i .tfJji c*"^ SUJ^* ^^ W^! 

(£jJJ 44JLI jjjJI *xj . Ija, ^5 ^*-ijU-» li* cgUujuj jajU j4j <J-uifl u^*j f •** j' ^j^JuaJI 

p « 

^Aj ajIj j-»J ^jlt <AJkU AjjLj Igjl <LiLaJlj .4jjjJiIi u U*Uj jjijj L$jV *£M l <y>l<t^ J >^i 
jj_i-**ijjljjJI uii^L. ^ ^ Xi ^j . LajjJu a \\\ -hit \ ; vplj \<*iHj ^1*11 J£ (j-L-ui (ji J^^i 

C»« «i t .lib JJ^iJJ Kj*lKjpl^Jj,k\j r QULA JUl^l <J ^-» *IM J «; j£i>ijJ ■ jjJ. LiJjiJjA^*^^* I4J 



d^ 



jM^ 



jfU'cjfc; 





a&dl l4+mm* <£& otj^foijO-b^UP 



u^l!**^^! al^jU oljlj^j ^UP 



t s 1 Jli'- 



>** 



•^la j^ki^ jl**« 




i.tJSA 






,j-SJI <> ^ JljiVI »4J ijJ;L!l oljJVl yU Ij^aj .>VI ^Uil <> L-i-UI ol^il 

. U_jl* jdiJ 4jU l-ifJJ <(J*5k*jJU 
jLi^<ji^U. ji^klili ,(1 ,t J£^) (^i-iil Oja^L (/ u*u UjA4!UjJSj;l|JUI<t»Vl4*lj 

<j* CiLa^ll (j| lOJfc jjj*^ ^4>^J ■4$t"t*»*''»ifrl"i* g|jV< t if Q* j i u .I I Jjia» (j*» jJ LmJ I (j^^ j+LjuA I 

<j* JJ-" i^AJ ^^A J^jTtflj ,^^i.VI L»l„LaJ ,* r j"i i ■! (£>*1 4jSL»l ^jij i^jmAxil 1| iA ■ > CiLa^ll 

XJl^liJIjoJIjuuill 

Uilj «i-il^A ^1 JUj (jf fLii aaJj j-Ju dlij ol>5u LftjLc. LiY <jIj£ jjSI >uj j^VIj .(jj^a 
^4j4— * j^I J-i jtli <j1 ^jjl #jJll j>kj j5j jjLuJI (jJfc oljjt>3lfclJij^^tdi^'^^^ Jl o& 

oljJa^ll^j-^Jtol^aJI (^jl^jjJ IIa^J ^yj Ca^uLw Cull Cil a»,«*?JI QO JaIjuJI ijAJjaj 

HjIju^j , LL(j»=h. ^-*Jti Jij^>aj Lfla Luu-4-ft^jlJI ptlJI o!»i^u L^jJjxJIj^L^jiil ?j uiUnVI 
oLjpUy li , u «.*.,tJI J>a. jjxi ^/Lll ^l^UI <^3 jl^J oljjjl pi jII t, *t ^11 j^jUI 11a 



fijUJ JS 4Ji I -J I ^jijub 'ijlH ^jl 111 iJ M u4j*qj .ifjJLj ajIwtm ^Is* JaJoll UaJj^ 4 > M^- 
.oLjLklfj oULiJf JjIj oljlall 4j Ja--j U* uju] ^1 

*jja-o2 ^j^-ftJ *IjjH Jjp* ^xfdu ^jjl yLjtH^VS 0^ 0^"*-^^^ •*** ■<jj**^IJ #i& iOjO&Jl Jt^ll ^j^ 
J4«J IjJ^Ua jIjaJ! J^L 4 jj5 ; i ,o Jjl.il J {J oaJ Ij^mJ Lj , L$j£.j^ai ^Jg. J al aj lf|jla <La^» <il ^^ 

JljJal ^m i-fcjvirt JjJX. LflljJftf <jj& V ^1 CjIjIxaU La«JJ Ij <il ^Jx .L^(llf jJ^Ji oljld* 

V JjLUI SIa ^j .^uVii jjUJj ^ii^Vl jJUJ! Uiji tf jJl sum over histories 

i^u Lsoj JjjK U34laJ iJJlaij ^ jt>Sai^ uj^ ijjLaJLl! o^jLJlt ^*y , jAjiJ ^LwAIIj 4j] ^^Jfe 



ir 



1+jftLtLCtJ CiIjJjaJI Ujo)K Hj Sa^IjaIjJJ-* jS£l (J^oljlxa^l jk>lj ^1 CiL^jj^JV I 

OjS: J ^yuL ^1 oVLUI .a* JU ykj .j^SII jUJi^lj •la^l^o^l'JW'J***^ 

^1 ttiaJI CiVjULl Jl H3UJJ 4^i*ai ,40J LukaJ ^i U JLjttll Jj^iJI ^l lfV->i 



nr 




Jfa^^l^l^flltAjg^l 



,jjY S ^jSa, Aj^MMj JIj Ls 

^ ^pKi atom rfjfrU^j) .oljUS j> <U Jfc * yyl^ an^l «> j&^ ^ u-* t*** •**!*** 
«>* tf1 u^ tf iji*fc uMjf tf' lU" 8 uuu^ JjJ ' j^l—»6 Sh .(a^Lwsj^U JjH.fl „££&» l±l»j*yi 

ClO.*^! c^ oil .^L^ li»i>- JjVr 



"W 



oljxll J>d» u<t')*lAa^4 JXa i« ol J oUa.i 117 fjJk pi awn.frt I AX^J *qIjjJLj »1 In m" 1^-tl* 

.1 



uirt,M £j* dju L-ji Jlil*J jjj i(<j? I L|jj >U-j JU*I Jt\ ^jKII) £Jjm1j (^-j^UCj JLfcL\>^ 

c r t«aLi* (^c j^JI jL&OUjfl u*Jjja&\ »UtkJijo^>yallL *-o*Jf OJU (j^jiUJI jL-iff OUjII 

oi* m*> ^ IJilL. oI^UI jSj ttJ^L? <* •»#* lM ,ij > u^J .^LUjli^U^ylJIUSJI 

-OjM* JilJ JX*-U 

J 
,jj Ifil C04J ol^UM^llVI jl (^>iVl oUjjjjjJL SjJjS oUjuu C#Uj3j^)I a I jL^aI «-»jIaj (jl ^j 

dU^j quarks olijIjiJI ol •_».*.? fl *Jji oi>.t»» *Mj . yu**\ o L j ■ *% ^ o t *i a j» jj IljL&lf 
^ J^iSjjLaj jli j$j 'jL» — Jjjj. ^Ihj^ La^ilflif Ljjt^LllS j^jl* ^^L^jjii iUi-ljj 

Lili <>S0 * quart oj^S Ji-jLi^ 1^1 ^inij fJjIjiiUKj .iiJjU jj-JloKjIjSthB 



<,yi» tins ^i uifi 9|li J5j -M* * t *** 'j** 1 *^ «^j^«Jkj. l/1 LU«*--5Playors 

^^^I^^VI l jMi & f ^^^jVS JLpJI «> ^^IL^f ^u| t^i i^^^J c^u^is s^^i^aJt ol v^^ 1 

&U IXjy . jjuj ijfeLill l^LI J>L Cj& T ^nJl £2& o*13jl UK <G|j «oU*>* «UUII 
^311 Lu^l fyLmJI oUUL cu^ LoL& *j,At grf-Ut! £>»l 4T 1 -(alP 3 * 1 &4>Li *Jj&£ U 

jt JQU s> *j**J CiLia !> Lwl uifCU Uj>^ jjJI ciUn«?JJ all (jl ^pkVl oUUJi Jl 



n 



Jy± ^& ij±k*a tf^jj l+iLSj oUi^aJI Jji^^tjlll ^ j^liifl jji" tf*fcJj , Spill uUfl 
> jiii ^11 M^ifc j4jj L»^» oLkJMu^JI X^l «JJ £jljll ^ 4j ^J^d Uj . JJaJJI Jo» Jja^fe ^5 Lff 

JS l> ^iUU j±w j|J : <LiiJI <i^ f>Lu» <U ^ ^ jII ^^oJLi .<iliUI oUL^iVI j> 
Jjjj jjxJ pjII <il I i! VI tfUi. ff -^l 11* jjjj Vj .(H-q^ J^)UiOUIoUl~Vi 

JJJJJ4J (iii- t\ J£ui)C/uJj U4jui<A^r X <ll jjjSj^jJI^wiaJlj^iajJ^.JiLlS 



(0 



^>^x 







^V 



<«a>U U 4^ ijk Sis -^W u*H3 t**i*U u*^ '^ ^ oA? u' o^» * ^' tf 1 *HlaJI 

fij^-a oUjAtf Iff jjjS* CP V^f ^"* *£«m»jJLI ^^wAS jjjfu £l a Ij^, ^JaIjL Iff ijLU oUjj^. 

( jlAlu«yi 1***»u*J L^ii-flUI ^l£jlj.j*%ll j^ ^ $L»jL ^&f jl I^I^Iaj tf j|| j*Vl 

j^MllypJ^j^ nrfftKli jtunjll ljjJai|j WSJS K^K^ft jj^ J^ ft.* m» (pj 44J^ £^ IjjJaa Jjl CuiS 

<LK Sjjj jjjlJ oiU di1 jl ^Llft^^A^u V c] {$) *vl*^j JiJ <l ajySiW ! ^1 ^ ^_uJI L^L^ 
J\ ^kMg ys^pSIVI ^L L&J\ IgJ&di oLmj -Cfio« art^ €iM jj IjIa jjoj 4lHj ilyLJ S^jJj 
i^kjctolai \^Y^ 4 ; a ^)^liJL^I^ M >«^>^l.tl*i4t>^l jL^*-»* : A**j^ujSj 

<£La*a eiLi^fcMiaJI ob u|£ «($$&^ U&LiJI oU^uiaJl ^JL* jysj ,4jla (j^^jl yS^ «joma 

laJte^ ^j Ua jljAy*-^ La&Jj ItaJL^ (jl *JLU **»L«i^ jLA* cJjIS jJ «£&] ^k .CiUtmall 

.Ja^oUI Ijji ^i ^ Lui 4i 4j&1 ^i^hj .^mjATI jJL >*1 



1A 



(jAiSjLLI fU my J\ JJI ^frfcj L^J ■ tjl \ jl tJ km jj* — ^.Lj uil QJ J p i «l , 1 ,11 ^. <Ua. M ilj4 <jj*^m 

.gujVI IjLLI ^^jt .i-yi Qu ^y JlLfc qjK jt L£ ULu -J £11 **mAff kj*-^ 

i^l\ ljil\ J^a. oUjm^j . Ji>L (f*U L4I y^ u« (^jiJI op * U' 1 *^*' ir* U ,rt ^" ^^ Iff u*^ 
t-ftLa*j L+jY Virtual Ij^jjIj oLax^ I^jI I4J*. JUL SjIII oUma c^j L#JjLj ^ 

OJ oLu^j JjUI uU.,, ? c^ tui c£>^ f Lr*^ ^ : J*^ ^^i Vj»i-» JaiJL L4J <jV 

^Lm/I^j ja>¥l *-» Laja.1 ijlll qUj.h^ Jx.Llu L«Jj£ IjU^I ■*■»;*" JJ ^jJ^j .<J4Jl^JI oLa^* jl 

Jl ^j3 CeUP^I Cfr; ^f^> j«L£H \>3 Ojj 1 Ji^i) • V* ***^ Lj^J oU^oJf JjLu 

.(#J*-» ola^p£ I4JC u_L2lSuj H^rtm j2 <aJaWI C>ljjJ>iJI <jli /jiVI 

1 I U Vj ^jaJ I ^jill ?A*1 < ly ,1 1.41 ">. vJ^jJ->^ ^-*-Jjl (jJj (^>UI J-^Ai c>l » J < H % A J * H Tt ^jS *^j 

£i*A ji ^IjjI iiujt Jj Ajuii'II Ijj ^1 ^^Jt a^llll JULu . LfjL* JaIIjj ^1 ol >j wyttj 
(>• ^^ fjj,^ aa. Jl £jJVl ^>Lfl iJu-J^I ^ ijjj'^aJlj .<iit!i^l Aill^ ^MtA i^-ijLaJI 



n^ 



£jU«±uahj ,^JL53 bUblj^jkJu t*Ls&1 Ifiljl ^allSj^**! Lj^^i^Vl «^45lt^jitb 
l^^^jyi jj>^ j^jj (j*jV 9 J **,■%*£ ^,|J — <-msLuS jj-^-^ SjjJIs JaJLIL 0" 1 j «u^tliL l^Jl 

^a^8 (j ,ipLaJL» jj^3 <jJL^ I^a^j ^a^j,a ilgfa^ 4^ ^jll I J^jj *£|LlJL^ ggt 1m>, ^ £ff ^ ^^ g 

4p.oU2>fbc»biUijg^^ 

4>» t^S^ii dju J <i|i iljlt JaAa oK£^ fA.mM L*«**^ <*' *dJ3 4£J 5jJ ^ »^LAR£^ 
A^UaI*! fjJ ^jlJl^Lkd^l^J^It IjlA c#J,fej . 1+it ^mJ jLl Jl 5|jlff *ju?I ^ l,M 



massive vector bo- <i2£jl oij <^>U( oL\ii^ ^ ^>^ - \ OJ <> ^1 ol^a 

w j '(j-^j) ^1 c^^? w JJ^hi) w+ o j *« ■« -Jj ■^-^■■N *>Hl J-^3 ^1 ^,-aj . sons 
\.. J^jJLs^^l^i-J^.^^i^^j.L^z jJ^ J )z j(i^U c5 l»^LljUwjJ ft ii J ) 
ij^j^gjjlliyiol^^a^ «Ai_>3SJIcJ»i UjjJ > > jjJ ^ao) Gev ^^ 

^ ill* JJ i^4/ t *^-j -"■»"* * Jt>iJJ Jl>AJ ^j-H "" J**"* * ^-^'j ^D-^-J I MrLiul AjSJI -*tl ■■■" ( Im-Jj-im 
JLlA (jl I4I4J ^>kJUM LiJLi «"jiiAt-Ti Ul oLilLJf die »j£J) ina^j^jf iU^itnif ^.nu-yj 1 1 W * I 

!jjS7l <j* lihi < U^j C>m)Cj ^*±** 

<iAi> ill AUii^fl oLjLU ^(jSltj.^fiUlftUj^kj l^K^jillj^SjjjaJI <j*jlifl ol*f**aJI 
W <M i < j.^j 1 i,j . ^,., i/CiTi o Lj > h^ f I (j^i Jjjxtki J I »U-A tjji f 4 j > nUf f uii 1^1 1 >!»■,* ^ji itiAa^ (J lJ I 
£jj» (jl Cxijj . Ij-a» j, 1 a,^ S ^X* CjI J 1 1 U -v" jj-jJI ^£>ii' J* >j L*a iij±i& Stai Z j W~ j 

ol* L^-^fl 0^7** cuL^j <{j«UJI ^»JjiS jo£ VJ Lfj (j-^Jj *J > L*fjjjJoJ rjjjj'jj f^^Li-Jlj-ic 

.JlJ^^jL L. J l<JLJI^i*Jlol s >lMJI jjj^uOI^. Z° jl W" jl W + ^^iAiiL fc 
xlc ru-. tttj^j "Lja^H ^ UJLj LiUJl ^At^Vll oliLLJI jlc <jjJilJf t^a.Vl oI,>aUI oils! 



V) 



jU^I aJ^VhII {jg^LjII* Ltjl**j| tf jJI tfj>^JS ^tiSfeoJ ^j-jjjjV I jSjll c jm^J4«4 ijMjjj&ls 

.(<t*ill 



ur* ^^ 



Ij ^4i : confine ment ^iHl ^*mJ ^jfe i^u. i^J l^yi 




Jj^ j-^' djl>S ur^j f^? *jl ^H >*»VI JjljiM up <Wi «>* ^-Hi •(&£? J ->*a*J 



VY 



»*L^j -(t>* J j l = JJJf jl *A i + jj^l j] i j i A 4) jl >rt ■+ j^Aa! jl <j^t-^l jUoji + j^-^i) 
jV Sjil ««i» j^i ^^-Aj . mesons oLjx^IL <ij>*-U oU-^ail ^L(J^ Jill ^ oU^^Ii! 

mJ^LjJ -(JL>^ Cj 1 *a » *4J nj O LijjjU I glJjl «^Vi la^.t-il^jJjLJ j! J^aj Jjlj^JI jL—a-^j Jjlj&JJ 
uaj dJj J>* Vjjj ,{jjl I4J LajI oUjJLJI jV .Oljj I«Uaj L»jia> #jil Jaj fj] «j-*j JjIIN jli 

. glue ball 3^J}J *jS 



Jj&i J£ JaaJ t+il jjxi JJ Vjiu* Uji?- jl ^oL£ 'jl' ^-^Ji till ^AJ JbiUI jl <U^| 

ft>+i* J j u:*" , asymptotic freedom ^^nJi 1^1 u «„„-. <o>ili ty^JJi *>LLJ 

JjU. jl£j U, oUjLJIj ^L£ji>ll iiIL-3j t\j*S£ , i, ^1 ij^ill ijjJI jjtj-^3 U1LJI olalLII ^ 
jji (^>j (jjil oljl mil £* • jxilji* Lf-lt ui_j <*^> uj^ j«j * jjJx. oi^jlj^ o.aI'Jj .^jj^j^f I 

o>. M J u:iill oL^li : L I*h UJLl- ^ oIhaJI 114/ (Gut J) - Unifed Theory 

. Jh*I^JLj S^a^* <LLi i*_>Li *Uj l^^Li. 4 j J Sj oi oU^Jiill *i* ^Li ^dJj g^j ^j*jII ^-» ** fjS 
jc^-3 l^LM ^Ul ^1 ^U .*^Ul jii US : JtiUi ^ Gut cL>; ^ ^-UVI SjSiflj 
cm^J^I «%uA! Ij lil^L^^I ^iJI jli <£>.VI ^LJI ^^3 . LUI olilkJI jit U_y^ 
jua^oll ULU Lr **^ Jja^JLc UiiLL xkj.<JljJI oliLLJI SJx. ^ji] ^^a^ 4 ^H^ *j* 

uil ,> liilUI SjUI oUi^ oU UUJI *^» 4^ Ou Uu.1 uiH Gut oL>b -i^M Sjil 



vr 



^1 Q# jJj3 oLiAUL LU ^msjjj tfJ Jk ^ 4M* (s# JS h ja. ^Lj oliLL ^JU qUjuhaIJ »i^ 

. UjU^I ^ **jkttiLI 4jUJI a* lyfcill 

Jtj q&aI jjJ <,i jt mIIj Jujg&IVI oIjLmm Ji*fc_iil C*l**«'«> jJj LjU|3 jLfeU jl £^aJ<<AjUil 

ijUJ I oS5jlj£il jaj y.j.^llk.j pi JUiaJj . Jl j ale g^j>jJl JIaIj u^^j . k^AJLil^C 
jLaJj^fl iU^jfS^jja Ijju£ J5LI o-*j Ijj^.(IjL^|JjS^<ulu ^)^ua5^a5fU(jj|iii 

0* Ix*. ^f-&^ I tf>*^ I' lH* '«hf-^ ^>^ V^H uW ^ uU-**" 1 <^i8 »m!^J 4>®>i Sj(jj 
■ (j^UuAWcH jSfl J^* 3 ^^j^fu' Goto L>fcj Jfe^ 1 ^M^ ^ijlJ <jii * ^fe lj ^ U 

ji Uft *iwjSJS IjuJtiVI ijx L^U^^I ^la^l tf 1 ^jij^Ol) jjL^ aPj^f C^f^ 18 * 
jj^iLft ajfji* a^L« Sja!^ 4>« j^l <jLj (jjSj^aU J^j^I I SLpJI J#L ym^ al fc*i»**** *>i^ 



V4 



t> JjJ-T W- V^' *M JUU U^ ai^ ^J j^l ob>i JlU d1 Jc . Lr -i^ ia*^ 

• ijUl ^i jj£l CjLa^ <J 4A ^«iA"j^j tilling jSSl *-»jLaJ ^Jl r lla^dLU LljL^if ^1 

^1 LftjjH « lijjaM. ^ ijlil jUi* ^ ij±& jLli. JL* ,jK j^ .LJU UUi olj 0L.L1L— I 

>tij t» 'ijLLI oljUi^^j* jUI J.LLj,< y*j ^^11 ^juJI (>* ^LitjiVI ,>* *j-^£ .-.tj^< j-^jj 

,3iLLN ^L, IcLluiI «li*jjj * jiV! Uaa.1 ^piy * 1^1 jLi* £* *j^5£ ciL^mi^ *,iU.rt"..< 

pl^l^j^i ifiTi tfjAVl C*I>?JJ ^ijULI CjjL£ Ijl L*X j .til i * JjJj LjjJ ^h^Jj 

l| iJf jjSjllI (j* ol>aJJ ^^ju Jj^Sj 4^1 ^yulj <jI jyUll ^>J*. t >>LJ : Jj fotSjI^SJI ililjLhflb* 

^lljjiJI^ijiVI Ud^l^li.^c^i^ l^LLiyyolijIjSJl Ji^wjL U^li f <£Ul* 
olijljSJIciljL^^ja^OSoUi^VloljL^ 



Vo 



. I4J b t wk^jo lm h«a> If fy nil L 

^ yjuifai ?L^4i » ot jil^toi* &&S5 £pi J&l fr-fafl&aJ iilj^Am c^b^ a* <£u|)^ ^el^jlaj 

£jl ^yiju p i^ji*i«|j4 IfjIjlAA^j oL.t f >i l fl> Jl IfiUXs QuIjUl jjl ^^l&J LAaJL&m^ .1,1, v^, 

jjj^Jf &m <iyu< ^jiJI LI «(^>&.l qUKjj .p ^jjifciiij ijji^fl ^i f^A^l ^ ?<w »Afl 

cijS! li^JI aaA ^ ^ .j^filJ sTjll Sj^— l^j t.tr^i yill iLj>Ji j> JihV* 4%^ L1L 

(jjjSII ^1 ^ tjLiiMii t« lf*I (^1 > C Ojl»i n! **AVi V <Utt.iAfl \$H^ ^1 bffl-sl da^j dlj ,*4jjl£ 

S3SU LI4HI ^ yiLi^j c^jl^I ^^ J4j . K - mesons j - ol^ea 



^LajIIaLajI Laa!|ji^y iSIjIIaj^a* j^|j«aUto«i^fl obLw^oL*jL*«^Ls(»jII J djj^w l 



dJ J kjli Oli t T ^»j1aaJ a^^l V ^jt dii* J! £*^j >uj^^ 4>«i2L ^4^ui (» Ijj JuUl I j\j 

J&] 0&jlj£ JJ C#t<lHSW I ol jLa* J>aj ..mi* <j1 4^*J ^jill * I* jli c JU*JJ Ijl ijjfll ^1 

ot£j(>in jjju^uji f> (ji^u y »jii jl i-i^. ^ cgiJi ^ <^olj .'Hi ll* Liuij iii 

^ *C»ljJ jl <Jj1 oluMft. £* J-Uli L*XU. LfJLfcJ J ijLt ^44 l^jljJjLj jjl <*»^ ■ Uuu^JI <> 

.i tjt >A7i L+J£ I^IjijRj j1 ^u <uiu LmIj Lf^Lj JjjJall ^olL U* * Iwt5 Lfil ti^ia. <jl 
^ . r ii~. ^i 3iijlaJI ^jj (jll < (i/ i£j L*j Ije^ L*J^ ojSj ^ I SjUI olo««>f ^wijiUi lj&*j 
*j**ilL ^I*j .gjUl jjiJ jo=J ^1 yJi V^jLJI u1 tr* y*—fl >* '^j >i*>S>Vl ^jill J£ 

v^hi jl^ V1 45^> J* ^ i*ui (fkL^ <^jLJ ^jUI yui u. u 'f^ 1 r^* t> •u-ttu 

ooo 



vv 




ala^Jl <^$3*M 



fpf ^wft,^ J^ uJpUJ gj Jiff jji,^-^! * L& A*, a J ^joi IS ^LJ ? e L&jfxaJ :#j*aJ! £$& ^jIjU^J&j 
kgi 1 VAT ^J ^stej U&jj jjjj JtA* ^jja j4j <^jj^&& £ jsLuil *j*sJ woS t^jiil 1^4^ 

. Jf^MA* £|fc Jilt -w J^J ^jJfc gi^ uUj £f1 ^waljIS 4>^| (IJ>lMol>U^<iUj »«U ^5l%* LfcljSlI 



VA 



l^^. ' u Liu« .^Y ^jVl ,> jlLi ^11 ^Ul Uiii) .^C ,^-JI ^^- J dfj ftujUT 

.ra^Vl f ^^L?^loVVj f ^ 4 j1JJ 

j-.V lj .J,l&i\ c^ 3UJI JL^j «^jU)I a*i ^ uibiJI LiK Xu^JI gj»^ ^ jUJI 

4j4jJI £-• WjJ J*1^j UjA i.*'.M * i^j .> >**4 *4A Uni'M <iLi iC^^Mf ojIj Ul^ .OjajI* 

Ail* Lakj .f^if j*& J* lj^£ Jil I j^j <<1m (jj^lk CU ut* (> Jffi (>j ^ U^>jj oImuJ 

V) Uj*j <J 6iau (jl 4 ^mj U ^Li ^ . JL*lli £>1 ^ JblliJ JjiJ jl ^1 14jj 4iU f ^u ^j 



VH 



£|1 JjUl j^jjI i uLj fj <u*£bujJ Cm— H .IftUf I lu»*if I o|A|Jb fJUfl ^ J IjJl CbU *&$« 
(j&M JSb, $] ypJJ jlVl« JjJiLA34 ; wifc<.UfrJI (j* <I .(i&JCH ^£j5l 

Cu&lS ^JLj ^1 gijLy«i £i] ^*tU .Ji^L f^Jtl J*f^ u^ £>« ^P Sdii^j Ifidftfcj 4>& lamlftft 

,^Li^ £p& iJfrA&M La^I SjljaJL ^jlj^> LwjL»II o3tS U.Ott L*Lm 

jj^j .#j**JI 4&j*« <GO &,aJll ^i SjIU ottAtMat okj*** ^i jjU ^A^il *B«**3 tumiN ^jl&tg 

IK uJu^A £* *-rfjij La* <ll*£ ojj3 IjjIj t^fJ jjl jl^jitilj^jLSS i.i*«i» 4% ,<UuLJI aA ^ 
U3SJ 1 6JA <Ah") . t#-**ij 4j jU j*~ <**£ ^k » LiiVlj^^ji^jitS^lUu^S^^MAiAil 

^1 MolK till .^^.Afl^l^^l^ljj.AJf^JLtjJ^oVYj Ij^K 

aai ^> « AAT^I L J^ijl j^j.tLJuJIUjiJIfuAiJlAXftu* ^jg*^ lo^fe j*ajj 4>4i .4I3L ^ 



{y* ijimTi j] j>ir* JJ Lfjji cWLaJJ ^jAaj ^y^f . Ll Jjij jliili J ^ I Jj-*j Ujjfi »^jj£ <KA* 
UjK < s »'i-*T> lif^j OaJI <j* JjV LfOlS ^^noLaOl ^i^j L» <^i SjUU J-» jjii Ijjju cio£ (jl 

yj^lf^ *AJ Jl L>-*Jjl Aji ,jJ] ji^l ^il^ Cii 'A) ilUl jl jJm^Jmi I jL*J «0rfH l?tll < : ifc^"J (j-i^J 
iWJl4J4jg^Uijl^*A^i5HiJllU VfcK^J u d&^J^*Wf jjUjj U^Jjij J*ajI 
^i*l£u (jl r'* {j^u V <LLmjj <j1 i jjSa*jjl jajcJ j2j j*~j-"'j'** ■*" ^jjj j****^ U' *>^*JJ 
<j1 L4JJ r"-j>--; <Sjji T J^ aJ i nii'n^l^lfjj : #L»iVJI jJ»ju» ^]j jji (jji (jl^j.LLSJ ^Jj 
<t^*VI »L*1*JI # Ixt > oLi U jLi jUj-«,fjjiLi: Ul .>U*JI f^* J\ <j**«" V ^^^i* 1 

iuJI \lM J*+J <j\ (jJt 4ja JJ 'AjaaiJ <fij ^* <A^1I £a^jl(j JjLJI 4jlx**i ^jjl^jjl LuaL^j 

^It .^aJI ^L> gja. J^ . JliJI ^Jfc ^ji ^j^1 JSLl* ^j dl$ t> Vjjc*ilL(jlj*t*aJI <> 
j^ qa j&] 4lti£ A^Ji jjaJZi uIIjj (jl L>^-*i ^ jLuImiV I t.11* (jl C£j JJ j*"\."" l>^LJ^j 

SjaJjV LfJa. a3 <<UUJI jjjm'tll uio f^AjJI I J+J^> il^jni U a-|J <fK<*i> J>5Hj ijlijtJji.il ifli 

jju U ,LjaJI ILUUI k^JL. ^ iLij Klji-ll K^i* <— il >^f%|1 ^-b ^^' U^ 1 
Ij-fc m^I # Ukil ^Lil« ^1 duj. j^-IjjjJ ^k ^ijjUJL u *Ji!il UUU (3^^ ^ ^ V>*" 

tf mj JJt ^ JSU jjIjS v^-u dljj IoL^JIj ciiiJI ^ ^ j^l u-LUI ^1* ^1 JSLitL. 
^ eiL&ail o*1 IjIaj .ilia^l L^>l£LJI r laiO^L ^^1 ^Vl f Uiill ol^Lill 

*jljiVl^ jjjjJI^jiJu^ Li^A^Jjjl 

ciljL^^I^UJL^j^^WK^^j^Iii^ty^ 1 UaJ^IJo^mJIj 
jUjU >>. jujU A , 



1 ^jjfjai^^ 



CM& 



^^MicM^jm^ 















av 



^lia^f #>jJloLA^ jL^lj jliil^ (|» tniii^ltl oljL-IJ yJt Joj^iII «#j*-a-N 

(j* ^Vl »>uall #U^Jl ^dlj ^i3uc^*i5 f^' ^k*-u ^4 ^>jHL J^loil ^LIS^^SE <Lfil^ii1 
ait <jjJLaJI JLaj jLi i a ^, iff ^t,*^'ij jfj .jjtLfcitJI u4j^y^#Ll1] j-^jj ^^iJI itji J I *>a**JI 

tJtuSHt *-<Jt>A ^JIUm» (^ J^Ji ' JJ*J » J-^ldll >^SU *>laJI oLLjj^-4 ^'fcVul (^>il £^-*-^ 4^aJoyyyp 

^ji^k'tl «*tj"* i *j-iJl tj^»ff mij < -m lr> * m Xxt <^_>jLaJI JL^-» ^jLi <££jl*« r^ J-^ * * '** ' <_r^ 

* j Winn i *j*^l\ jlS I J Li I1^4j .#>u^j ^* £>uil* ^^a^* 0^ U^aj Lr" *>* ^ *<}**'i"«H <±j& 

.j>*-VI i-Jiil <> jl^iJI^j^l^jciLii^jll #^All O-lIi 

' j£jH £>1 i 'I j 1ft jji i Jj***l ifi-t ujS^ ^allL L^J i^Jji C*i£ jJ * ijl ^>ui L a^_4j ^laj 
J La-* '■;'."".' «^<4j '*«* J 4 Ji tr^ J*' jk*A«w Jot t>»>H ^ ^^^* UJ^ *>?^ "*^ JlM ^* cK*^"* 

J-«-*>jj .J^JjJI o^^jaJSU jj^j ifjaMl* ^j ^tUm ^jJt 1^5-w*^ L£ii jjl ^k* .a ^ "J I ?jjjLai 
■ -■■*- Li c*3j altj .A^lll JLv^ jl>^ t#^' ^j'l .^iiM <u Ji» II ( <jfiUu -i "»«■» <<ajIj Ji ijLiil 

^Jll^jaJi jklJIvXAJ^Jil^JI U ^1 ^aJI u * , At,..i «N N f • • ^.LmJI ill* jj^J «OtL« 

J^M^f OljLlLjjlj I jSj^j < Jj I ji ^*1» ^1 ^tL'inn V <-*j">j ^jill t>* ^J^' J^*^* ** 4 * fc p .' ' n j 

li* 6Sb *JjJ-b J>tl c^-3 ^JUI t> <iiVI LI toll oljUVIcwt^lJ^^lila^toOM. 

GtL- c^llS Lttf I^Lyjl ^1 IjHi lj N . , o ^ . oA olc ^ilifl JjLil ^ ^lu a* ijL} iiilill 
oljlALi.W. . . ULJIijUVajVl JI l^jtoj j1 f ^a > %« f ^l VI. \. ,e^,e^ IjS 

jfi j^iiuij 1^^ 'u^Lfi <tLM^i.i4a ^^ r ••J^• ) o^ f o^ ^ ^iri ^L^^t^fiMii *j*±\\ 

^jutHil oL^il J^j-^j(>j ^mjII J-i^Lillj .#LaiJI ^Lui £>* (£j-* L»i <^jlil* V tjL»j £jii 

^iSljjSil aaIJJ^jJLwJLjjAJIjJjj L&4j«J>Ja|jJ>Ja1^f Wrfijitf »l «rtitl <1^Ll^ ^ I 
I ui«i ^-« 4-J-iJL) tL *-j U^L»j V <j| ^ai^ai L*jjc* A^jJI rxmhj ^jLfali ^^j > Lj^ <*j IjIjaaI 
^j-i <B ^uii ^mjLa« Ji-a lj^i*M a ^'ifl jjl Ja ,»liAiH ^jj J>uil ^jIj^ji ^tKjHt LJ^j >LaaII 

at 



Ul J oj^Lw j^mbJI Uj&JI 4J ^ai 4k IjjjUJI ^2 yU 1j&4j i^^lll ,> ojujI US lAsui 
£if JJ Sjjj Qjuji J1aL»JH JS* ^mkJ IL&U .LftAM 11a 4$$H! J^4j .<mi1j ji* L* ^ke,1 
^ dL& jjl oluu till ^k !£osJS Jil &dk JLJSj ^jII ^>aJE aJU mL*j JJ faJf I yLSuj 

oj2£m jl JJ Ixu JjaL* jl ti,U L*i« ^b J*» y^ *-S u^ ! ^tl f * f A^ W* &^ ^UL 

igjJI >UM U*«J Jl J^m^II Ak, ^.lij^i.jja ^^ Jl iMaJI t,* Jfi »4>*«Vl yjfiff 
31 HyHiffct A4>iJbft oUL J^L*. ^ 4j1 ^Ia . I$ir%,tj ^1 ^>$ *4jc2Uf Iki jjla^J (jl 4a£a|J 
&a&aa\$LU ^a 4aa4%4*«1j jIa L^jLaJI jjI Cgf jjLMI ^tinjt». alii jaiwiI 

.4$^! £ja Iooj iij^fetf <j| 
0^ fill f |» *« a, II jjUji I Ol|i ^jjJuyMi 4j1 tfl '(jUjIf W.1j£ jja£JI jUJjVI 1a. Aj ilil jt&jj 

•&&*oL* tf ' ul t#^* . JjHi.nl Lj*I*l I u-lft ^joHj jjftll C£j(j2 j^3 iJjiU *xi jigy . tf < li |j 
If 4^ .Sj>U ik A4s^ 454IS JaUll >& SjjUI ^L^l gSIS 0- 4j*«Vi ^JKI £jU < i|3L* 

worm hole s^^ ^i3» ^j dJj *> if ju IjUmj £4>Uf ^i t^V 1 v 1 ^ «> o^^f ^ 



A£ 



*£j Vj <UTu «* jjj Lulj afiiy SjjUl jji *^j^I oLtKjj ^IfJ ^jJJ <JU) uUojj LfJ r **- -rtj 

olj^Ui giL* ^yi JfiJI ^ Ol jjSj <Mjlfl ^lijl ,»] ^ill ^m-oIIj .<lJ»L '^i u 
Ji.) ^ISJU^W^ jl (iuJUJL.^-JiiJI oIj>- J1-) UKlLJjil -11^ LI Lib 

#Lii. WSu U, J^ju . [^ Jjkll JL~ 1 Jill jU^II - jKIl ttUi* ^ uioaJI ji\j 

.• La Jijl«i ^L <J*1 J£ ^^j» : fj^H J^o* ok, ^Ij <112 L ^-Ai *t#aJ I Jit £* JjIj 

^ j^V I <j jiLua m>«. <UL-i » Lull <> LLu^ LL*i jl t yu # ^t I o Li ^[5 • 1+**-* ^> 
uijVl jL* jjJuIj ol>* UlLJI 4L1U ^Jl^, .I^jU £*>*1 e ili u «-lll l l > *U J la* w i 

) > u -U. £ ^ > Aj«oiili"» Pulsar jlpsr>j3)PSR 1913 + 16 ^^-.ji-i^ 



A« 



*jlj> l&$3\$ Jt&>^ J^tSj cJiJL ft JAjI 4i < JojIj^u! Vauuif LAlt..*^* Ij^mJu <aj £j! ypls 

^11 ImjLJI ol^>« ^1 ^-isu |!^JS 4m jJIu ^ji «JjL1j ^S iftj^Jf ot&>aJi jL LLtsfe ^ii 
aj|j 4<JjIj 4Jbfc JJ ajJ jJLu*u uJj^a ^ili cijlS Ai&j t kjjjS jA&\ LuU aLlaj t_jj^ 1 1 ilil 
4l^j <Ki& A Mm" ^H l*i|ift i jljJ ja& a^ i^l ijU <jjJLll! si§ ^^fcwi^i . laA.fcAj L LjjS Cx P 2 in 



ai 



<JJIa*dU jljJI 4j*-Vl i^J&ll j^^Sm (jl Jv«t-'<j1c^«K>-u«^JI loAoLSIjAj^jki 

CUJI *J ><J IjjJ J^MJ ^ " W ^jJft i»J* <J I J + *** jt ft <*^J 4 K i a 4jU * «-Lij ^JjJ JX* t^LfcMf jj^-* 

4>K ^.aaJI <j1 quJ (j^t^j jjjK jv.Hl ^VY ^ ^ diJLJ <>ul ^ «dill ^JS^i^-ti^ j*jIj 

gjUiJI <> cl^Ul! ujLiy , l4>— *ji5 tfL>aJ o3 ^1 *LJ&Uy*-»J^ £ jU^-^Ol0J! 
^j -u^Jli ^111 ^u^ll <> c*L^idl <> '■** Ua^ L>» u' l*»*l '^* i#Wi -cJxaLAIL 
f^uaJI^L^ Lu*j<*-Lj LjI^m-iOI JaOaj L*Ji^V-4>u-Vlc^l < ijSij Lalt jjVj 

liH £^ fJiJf ^jjb ^i ctVUH «>■ Ujj jjJLa jj* <> S^lj ^ * l^i^JI t-yiSI^ 

jm #3 .(^j\jl I jjU— «> Aliill e jji-s EjltsS „i rvr ^j ^.u-ii tf J) 3c273 suai 

uyta.^laJL.I > «»Ulj|*i*culi^;^Jl^JU-^ v *»« i4 >1^»lj».jJn<i1 



AV 



HU* J& L^^-AII aA y^M ■ ^ %L UL^j^^ldlJ ( >U a |jj (f Lu tf j|lj4Vl 

^s Olj .Cil>aJ| ^0*,] ^J LfLUu 4jJ^>* ^«^i J^ ^ajJ ^*Ai V 4opLailj (^1211 jXm LoJ 

l*] L4KJ iquasars uJjIjjjfll jl A * * >HS <^i #l±£% &+ .4ft J5U U*>kT.ux. » ' J •* * < i 

jjUJM L*mJ*l*jh\ t %-M l^i LU1 ^HI H>&» ^i U^l jiSl tfSl ttjlnJU Sj»ll ^i 

Little jSjL-.ll^j«Jf JUjJJi LGM > J 4j , LGM 1-4^1^^! ^VltujVl 
jj! E liii ,«j J| ja! a4j j^i Lu au^j .>«YHglp ^ U4JI ^ . Green men 

* Ui lull i^Ulij <jLii L^jVL*-* jjj J i« « JjiLiJ ■ •; ■-; jj^ljll >y* &* '"■* ■'- ;'■ 

<JL*i oUaLiS &» JLfill tfl (LL. H ^ .JL.1 S^U ^b» 0» jU »JU*i 4 olH^'f^ 

AA 



<>«4j .^j U-iV ^IjjL** UkJ ^ji (V t J&£) Cygnus x - 1 ^^ tf AJl 4lj 
tu. yjUi L ^Ls *i* ^1 j^ Cyngusxl 3JI* ^ t ^>LI j^ j^il ^« U& Jil jj~ 

wJfi Oj Vj L+jI |^UJ Uoj j M * v yj 5fJbJ fAJ Cx>& u' u* b^ ^^ ^£ L^jI ^J^j *0*±*1 L»j2 




I'.YJU 



f^j ^>*-1 *-JC j> ^>iii ol jkiuJ tf V\ Cygnus x-1 ^ ij^-^ii 






A<\ 



.^ii^y^til^^f^ l&*j!4jdJTI^<jgi^y.t2ii*ll tf * nu&x- 1 

sa s^i^ft ij^ ^ jijj o^i H yML Uj^^ Mj^Ji ^iStl oM uji t U! %j! 

^fi^A CygOOSK-1 al £.3111 ^ A. l^y^jftlU US AW® ^ HaS^ Uo^j .&~ 



Cygntis JL* jUjI ^» L&d& ^1 #(4>*« *^ 4A oUj* ^ u* 1 M 4>hj 

jUJl ^Li • Cygnus x-1 UU^ L^.^^Vf ^HJI 1L3 ^hImi .<£>&¥ I j***-*! I *> 
^13 JiU jJu^l £4% .CiljljIyUI^I^ aL& cos** u^ a^*^! y^aft^uj^ 



jj>uj ,<jijVI J la** Ltp <J^u UnijUUlU VIah^im'u <Ua^ L*a <*ImVI jjmAj ^ jjJjoJUI 
JLaJU o^Jj . JaIoU 4£>4^ tr*^ * J ^' <ifc-wiUf 4>— VI v-iljJi wjB Jxa. UU iilL C*i*i*H> 

<-K^>t IjjjSJIj \4~1tX +\^j*m c<j£ »ia^j j2^ ^J&*l (j* LajI ^Liijl ^j-JJ^j^-MJ 

<-isJ*j ' ' ^ *j^ <f?o^ -K>*-i IL^yljj <iSU <ili£ ^Jl <UjjUi-» ijLU c*;K I jl VI 4^13 
LLU ^/Ljj 01 ^j Ul i H j OU i^JUJI olUjma J£ ^ JoiUI »UI J-i *>II 1^1 >i <Jl ij-* 

IjjSuJjJ^aLIL) ,4j+u 1 ._**** jl~"j>*«^» IjbxJw LUiiA< tirt'lUI Oifi SjUl JLjLh<au ^iJAjj.UA 
LfcSI I C*lj * l4>-«JI ^>aJjl *JJfc (jl jjJ^^jfu <ji*t <A»li*J CfcJy (!*d*-a.jJ ^^Ij JJ 4aJ JllJI 







^J 1.11! ; >U Jj ,^ ii! ,^J!j t itl^l p s > i^j! { ^ 4. tidily f jil .ii ill f kl 
^kS *> £$mm 4.^1 i^VI S^i^ll ULuil J4>mJI utjiSSJ .u* jjaJ J li&J jli SKjy 

«jU1 ^* U&lss j^y ^i uijjJi ^i^^^Ji «s4»£ru .^f£i 1^9. ^j^ii J^ijli ^* j^asii j^aii 

©0©~ 



Hr 




£la$^ a±> cVnfl ala^J ^$&M 



^^jl ^1 03U* Jiu «fUfl dlj ,> ^^S oLm*»1 J*j ^ ^1 ^Jt .^uS jlaJSlSj^US 

IlI^ dT j <> Ja^ ^>^ ,foiil U43I lib • Mj-JI i^jlMl^^^lc^lje-la-tif 

cmULi jS Jji <> o3$j .<*jU> gij ^ 4>m.VI ^1511 Jilj £-£ jLoJI - £&JU ^i LLtfl 
Jl I4L. JjLW c£*ji 1 ^1 *i.la*Y 1 0- ^m^ ^^Vl^ia^Xjlij^^^^* 



^r 



ot-yH 




&1 ^jLm* 4sJ5 jic ^1 #j^l! &u&1 ^ JSV! ^ U**u $1 y^^ Sift jjV - JH ^1 i*3 U&W 
Cgjtil&j*!! ^lil ^.L,^£-,. > ^.1 <jjImm jl fjLbl (jSL+jJI „b-./y: ^JUI &iaJI Jll i^L** 



<U 



^1*311 4>»V1 ySH c^fii^LAl 




JiWI^UL- 



(4»jJl£l1).tpJ v & 



4 >v 1kJB 



•U»J«^ 



V. YJS-A 



V.T J&A 



j1 <2kjiAli s^ill jj-.l t>^ .^JiiJl j^I U^i^l L*jj u ^ ^l Entropy L^Vl 
J\ VI <Ja ^ dl4 ,J.\ ^ ^i^) . l^Jal .L-iVl Jj33 Lai* jJjL ^1 J\ £y± v'>^VI 
<j£-^) v ljJ^VI <> f Uaill jl^j jl ,^J c^i3 (U>*b <^ L* c ^L*L f UJI <> uiS>u 
iiUJI ja3 <> Idi* JJLy ,*jLL jl jl^ jLU ^Ji^ liAt^^J^) 4 ,,^^^^*^ 

J|ljO^ £ja ^><| O***}} l|<A»t jl^)*j r itL AilLirfiT Sj j i.i rt jJjLL CjIj££ C*ljJ>aJ I J^AOJ 0&A*k 

HO 



^ys jul^h ^ j*jg\ duai ji sue ^^ji^vio^ji^Ud^uiiJS!^^ 

oJij^ji jt..i t wifl ii i «a "t ypS JjV 1 Ij4>u*«« jj.* jUJI oLjjjat JS a^jS^I Jl <1^ Ij .ciVLaJI 
w*&aJ f»j\ : ^lalf (jjJUJI cft#itV l^p J^t tJU^L jxu U^i *JLu jjli *4j^ Uui 4^1 

^£11 Ljj^W ^Ll* yjj «ti jaJl ,3*1 3^l,m<a j|l £gu* »«t^^ 4^^ i*jft <l *V>j &#■* **^ uJlL 

. Sail J isfaLft&a^ig j^Jil oJtfl gjH^IjUl Lgj^ijl g-Mb Ji^U ol *b$a*a 

. ji^L\ flu* ^ l^^« SuUI ^% o&m A\^\ (1m t » ji«\ ^ tf \^| 



11 



•^fl 0* «^* «***-• * •jib :Ul-u&! Uul ^ ^1 SJ^ oU^i.ik^fUD.VI 

1*5 £1 ^i,j Ol l^ii Ljj 'o^jLj ^ja, jU ^^i>*1 J^-*ii '>*J^ U>^1>* ft"* £*^ Mji o/K 

£LS tf oil j* Ol Lj I4JI ^ cJ> 4* Ol ^ .i^l JJl L*L— SjL>J ^iUiSI J*1*J 4! 

* I >7 -> > co*li 'C*i *.*"*-> £*/b 3^ q1 eyVy »j!j4N » l.^uJI i-o^l u)i *f£JI KiiKjl ctffH 
coil ti£j^ ^U-i<l I* b*** yill ^»Lr>li 3L>JI J**l u$t jJ ^i^b .^itsifi a— 1 ^ 
^1^^ j^Lu^l ^ ?aai-hj j^it ^>ii ^i 4l4*^j4) ci*3 «lUa*1 tr^i^j cW" J&* ' 4^* <«U*t 
cJ$j ■**! 4*U-il flu- U *i>d ^UrcLL-aJL ^Jl jj oSc^HiA^^^vr^^ 

j(4ft »(4>tJf ^J*^' (^ <j' .^Iajj^^SAaJ C#4aj .oLL-iaJL C-3 Luifc ^Sl ^ .*jl>Ji 

I4A ol coSkJ j*Vl Jjl ^Jo ..U>B **>«j c>L>*^&^jkzcJ j&^ v^hW 

ijjft jJ^I ^-lil oi$j ■ Uft i^ uiol If W Vi »J ^IoLj^I 4*1 ^1 ^Ia Jju^Lul^fl 
<# l4>-JI *-ulji* IfiiH^I u*dj U* f*J* tf-^' **** 4 i,l«;"t«it ,«■« <iLi *^»Vl II4J (tf t %\Kt 
a^3 J ^^Ulj oLj^iUI *XA u"4i ^.Vl ^OjiiLJS^l^.lA^WcJjU^P 

jKtt^loU^t^Ql^^p^^U^yiu^^M'^ 

6 u^ii >^ gyu ^ v 



wail J»b i> ^b V CjUj^I ji ^ cf&ll <u3i5 Ih k^ ^ l ^WVtj f *k* jal JXk ^' 
^V J*HSL Lull uA ul it- V f^Ut^L^olJftAj^^UL^hUbliai^ULdU 

Akjsu &\ £&u~L Bj oil «jgjllll &jj j»l f> -jll iij*u L & oJj LK til ^ t^UI ^j* 
tiV .J^iJL >*II ji» US ^ il Jl^^VtfjlilUUkill^CJIIJl^j.jiVlOa 

J-fts&a ( pf* yaffil 1 Jis ^J***J oU^u.v^ qLimoJI Aj^j . js&VI UnitoJ ^jILgJ ?£jC L&& uUta 

LJtjl^jSjjll.i* Ij^Mtej^^SLo If LajLJ aljijl^JI ot*jAMt*frll iJqUy (JmaAIS I^jjI* ^ji 
Jl* i»jUI oLuma. i> l|.jU&« lj>f^S gjjjl JLU ofSj*« Ou LukJ l^ii* g^JLJI ^ 

ais j« u* jal uUi <j a^i ^3^1 H«i r-?- <> '**• tA oj^ i-a- ^k^\ ^M=i\ 
^1 <> ^jl 4>«vi «aii jiij ,> ?- juri ji** o*k .^u,i f*-^! «i^ Jt= Vw"' 

4j^. ^ .JC W ,jK I jU ^ ■« slli * y 1 - ^^ o^ «j1 &»i «%**" f*-»"^^ 
U«a. j^-^ ^yJi\ v£ll JiW J»i*-J J VI-" »UJI tf 3 tfJiJiili f^-sJ^l^uJ* 



*A 



iljiMu. .»jfr4l a— IjJI V-Sll« .(V . 1 J&d) fa^ jL~ jl tf lJ> f- ..^< .^Vj ySII 
f*-*" J" u£; «3l' *l-ll ct>-l .<^-Vl uAII >~ US* -M>-Vl vSII ,> 6«fil j2 til 
>f_U^yi ^.ufra I^Aj.LJLJ^ | . j„» C ..«.J JJ l4*^p1 VLJIUUJItfj 




t i .^ rf.fa-ft-nia 



*KU 



V.iJC* 



^-Vl ofcf I Jilol UUII UUUI jiiS ill aty .USII j- VM.US &ILII ^ji .(,jUll l^- 



*\1 



J® *jsUJ1 JU |jt«jtl ^ <^V ! wy US gw**3 Uak t^tiH 9JL L»Lj ^yt £. ^^ 

tf jib « li#i ^uil wiiS ijj± j> ^j! jji L Jl til^Jtl ^JJL^ ^tt^ &ti ^LiuA|l £jfj», 
A>il $1 L^iiiJ 1 4> jJU« Cjlja. £,J4 «d fill ^ s^fj .<ibS 4> ^ ul ^ l|£(| Tjjuu* 

*i»aSS j&»Lj|£olL'm jAfc JJU% yl £»S^ f h& *&^|j 4>m«1 «J$j 



\* • 



MW UL.OullUli 







V I C l^LakU 



o! JaUL tij**5 IfSO .UldJI J4>mJI ^o&II ^^I^UjU* ^L a« V LUU£l 



\* ^ 



4ji* £&$&*** i/5' •** 4$***' v^ ^^^J *^*f tr 3 ^ -ob^-* *-*^1 £>*&& j> £jH jl J&&* ## lj^*JI 
•0-0" «> Jj^ £$•** J^ *l»3tfl ^jmIS *> ^fc UU Lutf/ ijjfcXa oL& ^IJ^^I pjll 

.tf^JlUMAll 



^ Y 



cjl^ #Uj ^ aw* mi ji^Jii ^ <> ^u ju tf i ^j) ^jju tfjqji ^jVi u^u^a 

<# ***i L^jIl^iL lj^,oUi^^b^Ui^^>>^ Millie k»* 1*4* tf>' 
^U-aj ^^j— uj ^-iJl 4> t^ ^ i>jVtfij . electronic shower ir ii > mi Jj(>j 

..Uuitl ^l^j LL-Ly yp*-* Jul! JuSII 

# * 



lull 4*^1 ^^tm^^AJ^A^ uJ^J tol ; > LL UUsl li^l 4j .^SU 

1.1*111 Jk m^VI uiJJI LfnAi^f oL^%ll g^Usl ypl^ f^j^VI ^JUIJIL Uu Jju 
^I^VL^I^Lall^aljj^Jj^SjjLuftJlU 

(#11 «*U" SjUf i LBm u* u^ *% ■ LS^f 4jw ^^ 6^ -JBM J^^ i> ujSS ^ 

4> -cyMwu iifli j^^hi J*J o* oLU *> Jjlail Hi i»jSL Ui . over histories 

■^1 - 4KLI S^tt V^bi^t *> 
O0O 



\ ■ t 




ggSft J^a *H 



jU^iIjUI 5U»j1 IE& J J*; ^P '^ culj$ijjU~*l\ ^ o^ Uja-.^VI Will 

£iu m> jk^^aHi^i^-Jt ijoiai uul u-jjl o*£ i^^i*ju*^Ji#i3l^i 

«u)j4u> U wwa rl*U U«aj J>iltl o5^l c±^ H"* ^ grid**" <i* mP *u|S" j£****i 



1 »0 



tf 1 uP 'O^ *U% jl 4*1 vil d^ £ 3UJ f »1a JL* ^ . j^SJ! jU&VI yH* S^Ab* jSjg 
ifajS^ llft£j£II JUjjj^U *oU*«aJS - fcjui j) - &LL h^fiktjnl&M jj^SjIjaJI CJK 

jiSI U*uJ v ;i^a^ oUu«aJI *JA yl jJ|jli #JU jji 4jjd j] \jYt\j ,^UiJA^$j#Slf jl Ajj^I 

^jj- olia^l obU^ /oU^ 

'•u-ij W*&jj f*** - M *] *oL*y«JI cJjUmj ,^i^« J] ur %wi oU|**J! all ^^ £jl 

^ojSJI jl^iiV ! *Ly . JB £ U^|S Sjfjpfe ^ijjA Jla f £II^Sl|^^ I «'^^t^l^ LM 
Jj^S ^ !^£ji iJU! Ijl^pJl oLjj c^'u^^^j^^J^^j^^^^^ 

Uuuijr ^U VI jSte v ijb. UUi oUa) neutrinos ol%j^y *o%>iOli tottf** 

otuH^lfJu**^ U&^UJVL Ujj*£ Jjjl«<> Jl! Jl u il*U5-«oUdk— VL 

^3SJf^VI4j]£Vj<oL^ 

V ok*-JI »1a yV . >V U UiJ JAi V I^IjL^, ollij^ull J sj& ^^ o%>SfVI 

Ikj, £^ Sj»«JI ft 4fJ JU^ .jblUi lUA-m i^Lk < JAUmj iMj- Jj . l%k Ul feftil S^ff^a 

^1 



ojyi. dtf Jj c.-li4jr 43 SVjJf Juts .*utf SL ^^JLLi^^jSJIjL^liVljLi^ 

C*U>^jJI ^Ji Ijlj-a»V I *JJI J-L*j ,ft j > i f I o-i-— 1 J-i.1 J ^ *J*>^ ' *"■»->> ^Af «*-*>>> 

^ijuuj *Aj>il ijj^il s^iil 4-uiU ,>» ->>*U <JJ&N A-jLLJI i*_j L$jJ p-— j "1/ CjUj^jj-ujIj 
»^*j ^AlW lSj-^ ^ ' (OH^ 1 ' 0^ JJ^W 1 ) f ji>jj^ ^ ^ L -> C^V *-~ JiUjV » 

vv 1 



j^lWlljftfrjJjJl g^J o>Sj *j^fU1 jUJjVI £p& y,»»a>j S^jAa-A oUL J^^^J 

J— Ijj «dti s> V<J 3L L> jl IJUJS li« u^iill ?L-L a^ 11 a u ^ ^Hf .^Hj3 •* tfji*' 

J] Ijljmll htejj ^jmlrnXs &] L O^ nlJ^l J(s . t ^\ \^\ £mi^ ^ Cj^ '^^^ ^^^ 

L ypk *-4A2U 4iil£tl USUI cil^b^tttPShM tfJ ^ fr£— s* Vi «&l*>dl *> I^j^ *JY1 
jx*l£i bj*« o t U *L*n>U' o& 3LJi &US ji£l ^^IJ^IUI jol Jft*j^j**Ij 

oJ^u ^i &&$! u%3 JJ U+ill J lift ^45if .Uy^UII^IU^Ij.lLli^ 

- tJ ^u as ipU ,>m»i g — i*->ti iikai ^^ jl , ^ ^ij^i j ijoi ^.^ ji jkai 

. J*bU ^«*jj1 ujaJm Uoa ^#il W« a£j aj dJ^fl J& ujll ^All IkjSil ju LLl 

4j?W^ ^b^ 1 u^ J^ 1 Ajji-^H #L^I £^ W^ <ubj^ M-^ M O-^ ^ 
CibAj *jfc i^aJl t> ^ jjLJI *I>»V? u^ o-JW £> 4iLUI UAjS dj+A »1a Jj . u-ilill 

^^JIO >^1 wa^ ^ ^ 

<iji m^j «lyUMl ,> 4^ Ijl^Jl £i*uX»£ i^*i#JS !> ^>1^ ^1 C^&OjOfll! J$a£ CflUUSN 

J,*as ^ili^^^ 4(jjiVi L|JUoU> xA ^Sjj yiA (jk^i &j£3 J Jl ^Li^ j-x£Vl ^^11 



w 



^j-kVl rJ -AiJI J£ t> lilfa jJlS\ Qj&i-l * Super Nova U^jj^- ^^^y JJU jL_*_ij| ^ 

j\ LjU i^ .j^l ^N ^ LL45 VJ i l4*Uil ^ ^1 Jjfrl^l^l^^.o^*^ 

* - * r * 

>C )ijVI ^t*^ tjiij^i L >*4*-iJI J^tjVI jjju^pjl aUmaVI JL&y U* MftS 

^ tfjfil otjoll 51^1 ^ SjoaJI l*J -i^JI oll|>II ^^J ,jjS1 oU ^ Um-c^I 
^1 ao*JI j^l • tf >JI j^kL^ V io^ l^^^^*li^VN^.^lil/l^#LLl1 

jiSl ^ 1^1 al LL-li oLSK iUli ^] ^ j^ U-* IxJ U^IJI ajhj ,U^YI tfjiSII 

^Uil LiU J SUll 1 jjSll i jSJjUL(\) 



\^ 



jl«Jitf I 4U aUC c4, U ^( ^1 *JUl «Ju^ tf J" Jtui tr* «*! «> --^ ¥t * f**J J^f 

tttCSti ^ oUu Jill mi J-1 U >tf >V !2U» > ali ,yfl» ws 

jl#S »j>U.b .j^fll jl^iHf » S^i. ^ JUIil. ¥ Ut& |j* o^" uW » ***■*' 

tf \j <jjj£II jUUtfl kijdkj ^1 Ljwl (uJuuu «jll yl jjij li* oji .4*^4 Jm U^j .lj(jil.l 

fj,u>ti Uj* ,tk boundary conditions «tj»ll 



\\ 



ajjl^JI 1,^1 ^^^j .^ iul^j V U Sj-tUS Ul>fl lilLi* jl J Lul£* fl Ltf^ V J L-j Cu^l 



iSYI 



l> ^li ijU^u JUiJ Jl^ J£l ljLS lilj) .<-*&&* aj^l^ JK-il ^ *I ijj-Sj U* l^i£ ^l 

jl ^jl*! 4_j-ilj^li AjjIjJjVI *-JjL>tJl bXX JLt jl L_tl£ ^^11 (^J £l s^fto-oJl ij+j , (L>j-5-S ^>1SI 

. UU hud LmIL of oaUmi <^j£ tf ill t **£i\ a^ll > 
j*»VIj 3' M "'* S u ** *N-t>l*^'4 ^'^ »** l* J)K* jji *j*j^ jJ*!^* lJ^V J *" t ' fc , 1 L^i J LlA y t y ^ » < m! 

IL^J^ «ii**^j ^jjlu*4 l4;li T A^a l |<ja*-»IL ji^<lLu^ l j&iJu< 1 j L jlJl<IU u i<JlLLi Liil 
Lfi- l^laf <i«UI ijUll olUKll *Liil US5U cJK Ud^^^i^JobfiH^bo^l 



ni 



Ejl*| i tf 41l . Anthropic principle **:^ UL 4i>u L. jj; L "» 
j-VU ■ L*W fc^l j^L ^ a^l ^ t*^. o! *fc**jt UUS tf^il^ 

■J** ig* i$J£ 3^ %P Sj|*fc ^ yJUftJ Lift 3&f*j l\p %uk* 

Ol^lTI *i& fJU. ^ ..*- l~UJI UJ4S 4ij2b! V|«M4la^f Uui^cj^UJI^L&yi 



1H 



Vj.*^loLU^v K ^^^ V '^ 

IjtAuJS CLaj ^yJI ^L^VI lull o*-i ^ tiJ ^ t£f ^' oLiljitVI <> 44* i^j 

jlk •tgjaNl h*\il\ c#j .&jlttll > M^»^ jL^aVI lax. jJi^'nJ <>jl ^Aju^ >( >j LyS 

Jjl^ jjill ^L^y I Lull jli I^aj .^LfijVI I4K-I ^ aA^ jUUI Cfc 0*^1 jL>UI1 

.^u*J1 lull j\ 

all *Uff jLk* »Lj] yi ^^ Ol ^a ^jUI ^L-iV I IjJLI ^k. ^Lttl ^\j^i\j 

JXk <> ^j ijj-i.jVl^^Hll CjIj o-LUj ^j-fcJkj ^-ujS 0- Ijj-u Ail .fUl ^jjU J£ ^i 

■i>^ l^ii ^ iAjjU suJ^l - aJ +J U^jUJ! ^1^1 ^ i^>u p*i J^w j^ L^j ^^ 

iaA C -My tf ^1 0j+& 0SU& « 1^»|J j**— ±j£ jj^j^iii-u^o'^i^-^u^y 1 

(> L^lj^^.^l^lWI jl&j Ij^^l^JUULnf liSj^JS^JlyJUl 
♦L^IJS^l&ittLLUjS^a^a^^ 

.j^l^Ull^k 

<^p ^ Jjftfl ^ .^Lyjy I Lull <jLi* ft jIjlm. ,> <j *ji\ jmJL* L> ^difiMy 



^j^ J aJ Ukt &c)?Ji^oJ^ VLfiWI iJUS oSK^ tfjiVl V UI £w >¥^ x ^ 

^KJ Urn ^lu^jm^ hjl^l ^ ^^J ^^^^Ul^ilMUl J Hk^s.Ut 

iff i^^^^s b &|>Ji &^ i^Jl t^ £|1 ^gpi^ «al ^ vf^Ji je<«^ ^iM^ 



^ ^Waj t i^aUIjIi <jI J,i«lll I^A ^ JUjj til* ^>ns XL& ^ ajjij jjk dl lay j£aJ J^QI 

UUo&IS^ U^fciU-JOU^jJOjafll jl^tflj^ 1*^1^ £**£;£%* 



m 



»>M Jl tfl «liiU '**i^» *A>£ u' ' *-"•!>» U3$f 1^**** "J-M ££^*-m <p ^' ^^ cr^J 

» 

XfrLu Jul)jj JA-^-Ii ,jA ilj . 4-cj—ll -lj|>L* ^Li-wl J-*-* j^ L^l ^^UJU [jJoLult aOA jLi 
CjIjilaj £fc>*-*3 LJ1* <JJ«"JL L|I^lu3 3JbLuuj mii m OJ^JI ^ aLLjJiI aJl <^j] ^\j .<iilitl 

lujU X*iu ^AilUS {jl «> ixi fjjyZ CjjIjj Julys JXuJI Ibjt* Aua* - li|S Q>i ^ 

JJM^jSJI>ulJjJMO'i^*e^ , >^u'<l^ li^^u>iJI<iU B <jljS*jjju tf llJg;>».ll 

cmI ^1 4> , Lw^j li^ ^1 j^l ULl. ^ (l>— aP^ <^ 

.ULUI <4«cm1 tf jJljj. rt II ^ J3L-SII j^ JLa-JJL. IIaj^j . f 4*^l jLm^/^^u^JI 

,> U*j»lcuj'«jU^ful^>^U | IOw%f*yif Liu-iiu*^ 1*K*jUIu1 *I-*hM 



Wo 



.jL^^j^jSiugiauji 

Ua^j :q^II ^ ,li3l ^L3 Jk3 jj>i5JI AiU 4JLJJ iilUI UVA£ jSf * ^Uattl ja-jN ^ 
<ti*Ltti U*$S LIU! 1*31*11 *HX Jur a L^S SjUI HtLoji *af£J! f** 0&L&b 
Ja^>h^ jAi * «><* ^> Aii ^LLiVS jjJJI *li3l jj^fj JjjL— U£l\ U1U Jk3 Ia£&j 
<GU &^ ilL L5y .1 db. ijaA ^oL^l^kUliiiyWI^tl^lKjii 

. i^Will ^M 1 z^jA Oj^ 1 U^j *4^* *lic. A^j Ji. -^ 4^ A*.jj V <3l Jl£| B 

^^I^.M-j^jjILuiwi^y^iail j^a LjU*JI UU 3JL£$I UUJ\ ^ f U b^j ,Ll#JI 

yijUll c*s <4# Uj .U iLUll jUI oUOt JU .^l j^j] j^ij ^ ^ySs-ij^SJLl 
jlu^^tUjJij^^j^ jxi.jSaji" O'^ <tf**a»*J»nj lit («% UiULAld 

» * 



« ■ 

tljjill >u>JI Jjuj . ^SJI AjjjU. J_c J-^J>* Jj^=^ J^J- 1 t^J ^-*^ tMAI JJ>£1 jj-ij 

^ Ot J* li# ^ ^ ^ V ^Llt flu* ^V ,^ LL: ol^l^^pJJ^^^*^^ 
j^u Cfrf**UJl ^^Ik *J <jK Ulu * cr -*il ! l /UK o^ifU ,X>uII * V jlie^J *=Jl| dlLft (£j 

V ^jt^^^JLI ^U^ull ^t| ^X^JI (>• je*^ 1 6M «^>JU* Sj^y I »oji ^jt^ ^pla^ .iaa.ij l&Ui 

IjM ^MK$UJ LjLfcuJ I (jLi *!JJj £* V JJ <j] CU±4J * l^ JySII ^A <> jiSl f^At l+j J^fij £j\j JJ 

03 s ^! ,iA (*&~tf .* r ***»i*c.Uljttn Jib cUj i^i^ o'^^.c^lu-^^o^JS 
cJll^i <L*la <U&« ILwIji <lau <ijj Luaj ^J ctluijt Ujja « L» Ujj £j^f I i p£U: all j^j*^ 

.<L*1a1I &&jJJ i5Lxj^ u^Saj Lui Lajjam i^ Vj 3&jIj *i^ j *- "^ ^H> ij^O «3>j1u^£*«JI ^jUJI 
l**U«S Jj^S^ ijSU* t> *pl~ -**!»• Lt^i) u-J- (A V 1 ^ 1 ****" -K>l^l *«J 



nv 



^LLiiVI gjj*ill) b 4ji>u-JJ iJmJ\ j}m<\\\ ijSi ^ ^Lb yf^i t&xJ\ ^liiYl ^i^aSU 

ijjm ^UjJ ypl oUbUs LSm J|r Lft VI 4KA ypl JAN ^Js «<jI HfJ J& 4UH& ofAOftll g-s ^il 

£ ^| a u ^UI ^tj ^ . «»IUI £>SS *> «•■* J^' u*N ^ JU*S j^L ^jw cfi*l 
Uj 4jU^ lj«*^j ^J oi>^ I— Ul J ji# o^ uij 4 0^ ^aj V^ ^^ ^^ u^ 11 ^ 

c ^i ^^ j^ui L^^i wax ^ J c> ^i v jiiL^^ywjijjIa^aSitf'i. 

Ji,al uu^j . jSJJ jijfll £p jLLLl ^^u ^ ij^ a,^.i &jfi £H 4^?^^ ^■> L * 

jOa ^iftAj JJti L&ji JL&JI 4iUi yU i^XaIJI LgJ LjIaj j^ . ^14^}^ ^ jxaJj (jLlUI 

U> JS £^1 ii^j .a^J JAU! (^£11 <ii <> VI Jji Li 6-^LJI 6 1a ^i*l ^^j 
^ 4U dOjj ^j n,jj ^ 4^ J>^ j> j^Jc a*i«j V 4j^j <UjUi ixUiiyi g^LHi 

jc Ld4 aj L* j* Qi^ JLJI t^l J *,»^HW £ JLdJi Jr. tfu*^J! I ja (jju xij 

q^ ul *^^ c!^^ »**M^ c^^^ J" ujS ^ 

^^^jl ^U S j^lji ^^^ jpL.jll ^L^Il^L^oj^X^.j^ljl^VUj^ 



UA 



j I ?bbt^* fc.i- <K>»V I oKl Ija-JbU LIU ^L-it ' W" *PI *=£& jl ^1 .*^LAl 
jd-*^3 Sojo^ i^Jlji i*j (jl tjajllj u' »>»4f *J4^ <^ * 4ift jW^ ^Uy^jkll ^JaJI £^1^3 J^j 

,?^juaII UJL lulls JSU- 4-^,3*3 <ili .Ua j^JI oLL^*lj1J*Ailf*jllJ^Uiifi 
^jjljl ol^ *^ll e^j J\ v^ :S y Ul S^*! 1 *M*N w* UJfi JjUUI Ja^l Uj>UIj 



1M 



jj*J|) ^A^vjAS Uk UL* L*Hj1 4# La3 (i i f i 11 yr ^J) lu»U> LilijULUu' ^J 
.SaLaj ULj#^I A^jtel^ fjl um *&». J*«»t J j till I *JI wiSfflhT( j 

uKiSj . LU 4/ fii rf o&X\j iUjII c^ j^U : ^Ljfl - jKll ^k ^ jeSb l^j .UUUII 
uUi" - <jl£i' <j** <&*«m Ly s ^4aJI oIj gtL^Vl lu^U t**^ y^J tf jII ^juUJ ^mUI 

uL*jiB - ,jKll pVlj^ciL^iiVI *J ^j&J JSUI ^LUI <jU 8 iu3UJ ^.SA%1 ijlki 



dtt «> V* <i1 J '«*Ul» i JUX 0U3 Jl # Ijj sl» tf juByi^LjII-^HlloKUi, 

*j^j Iju di 4j1 j^y^il <1mj y^- ^1 »LLcJ £ol£*«; V <>j4 :(ijSI iuUWI 3ILJI cgj*3 jjL-^ 






\n 



•jil jjj&tj • ? . tmj i« ii .« OJJAJJ wLmi^ «uA>Ai , a» V £jtUbj <LUJ Ijl I jJnn LuA »Jlim>ii"fL 

£^t3 .u«j£Ltu*J ^311 *j>£JI oLSlfll Ji. Sola- oliSK tf ? dlj ^ Lu Mii-b^*^ 
Ulk - Ulji .fc£« g^l^Stf JS eil& jJ <ij jJIj .^L-Sf 1 1.u*fl jil jjji li* *« j*, .^i 
A«*»* «£•' <l' «■* V**"" J**-* 11 ur^^lf ' M* f IJi*Mil fcfl"*-' CJjU»" "»*' <#* ■'W 2 ***' 

«£J jl .Ij^S j£l da, J\ Vi>» o^C tuJM 1 f* hfc* M^ 1 »** J (A ' M "»** 
fc£JLl£j,lpll oaI jja^.^ lHjS^U .gijUjII j-»a.J—U^lAi2— LoIcjuj^UjjJ 



JUS JL-Afl OJJI ,> *L.B UU. J* ^1 SjlLJI ^^ LLiJ li.j JS-3 JUAfl^klfl 

U. ^SL .ce3j> L^3 J CfiSUiJI ce=U y,U (tfW iJ(j ^UJJI £<uUJI Ji* Iji— ,i^- 
^ jj^; UU . L^Jt fJjJI #ljl v^fkil-Ai •JiJ^yri^lUtf'UAJI^jVlUUaiSi 



\rt 



v n*4" v urt 



jhgttijMtff 



•l^-iriii. 







-*J^' 







*r-*'r#-Ji 






A,\JW 



4^31 tfill atMi^l c/ ^-^l £4>*ifl Jli* Jt u#' JJ -^ 'tt*3l" W^' ^ Vl i^J 
j^iil ott UUII ^J L. U^jJL. Uli jJ o>SJI u' L^'^^VI^I^t^c^)^ 
itjb&jsx Li JJ Ll^ll ^i l±>\i urn!®* £ I j* j^ ^ ^JJ oiSII J^ *4>«u - (v-UU 

JLu Jki^ >*££ Uji <;JJ «<ui j^ tf in <^^l jLjJI ^J ,jll ^ LjU ol ^ 

^U I jl tfj '.m- l.L+1 ^Uje-^ J^ 4*~1 v^^fr^^LH-lJIai^'j^ljjL. 



1 yr 



^i u&s <j j^b tf ai cj^ii ^ tttas oui^vi j£ ^ u^is j^ai a^i *»-% ajfi' 

SlA Ol U^ll ^i l|#A c-Sf *u^' ur^ ^J^' r ^ ?Lt " ffl » llf £J^b -¥^ 3 U"A? 
UJSJI ^UAloliALJUg-. Jili lij^.iU3l JS^ UjH JSLlajJi^l xuUJLJI 

.# Sj*aJ I lab lj^ I £* *&>*£ JHww cwtS 

If JLII j£|l £j,l ^ qOJI fiJft'ljM Jajj -O* 1 l %J^ Ltf^b *f*>^ f f 5 -<j' c*lj*lf y^ 
^Lu^l ^jx, aaJ ^U t SjiiJI »i* #bjlj . 4 j%liiiVt jr jLdll ^i L&£ ig^Jl juajJI ^ a>Li| 



M 






Ho 




^$|M j&$sa 



L4>+JL£loJlgMl IKjy .Sjj^AIIj JA53 V & 111 4 « gjiftj^ t g Ufyt Jl\ oL&LJ|j 

^n I3[, .jjisii ^ oUUrf s ^> 4^3 j^m i ^hViti ai*jJb • imaginary t^^th 

Sj>*^ HajI 4J jiu P ^Jp^j «£uf jjm^IL oUjuMijytl obi h) * T,P s Lf 



HI 



ji ^ 1 igUuifrfl JS1 KjaJI ftlaul ^-^A j^u T bija^j • jLuaflj c^l C& Jj^" f^* -*1j* 

i t**#M\ wiSljII J£ ^ oLII 4^ f i a ^ ^iJI ^1*11 C£±\jk (»ljj lijrfJI j&*-3 'fc2lj.ll 
jji y^Stttf JLaJ I ^U (fj=>>] oUJSjj . U^jIoj P f C/ ffijJ*tJI 0^ ^Ih jffi^ °^ tfAj jfr*^ 

T,P f C, oLL* fc&I* Lkjlj , P,C J^U U£fi* j*a i fLJI Cfii^i oiK Ify 
C .l2ilJ ! L^lLi Ji^j ^V LSI j £j£ *L-iV I :JU JilUl ^Jj>* uyti <> J^ <jU .yji.1 

c ol»l J[ ^ HI ^ 5 jSUI ^ tf iJI C 4ill Cy +jU ^^ ilJ^JI^vv'^^^'u^ 
■trM^JI ii>UI ^ ^^JLI J*-JI ,> u-J ^.Jimai^^J^^Jt^^l' 

jx^ Li^m^UjII ^.mj^Nij U <UL*1 £y> Jim fjJk Lm i UuV ) J ^ 1 1 Li ^V I i j L *m 

.VJU.oL^ttfc^^l^J»1Jad^ 

f3 .l^aVI jl uil^L^'rfl <_u juljft; tf ai jLjfl *LJI jji *uUifl tf jlj^ 4/ ^lMj fk «dMid(^ 

UjjUiitfjJI *U3VI .J,U3fl jjL^^t^aJ^j]) Al^VljAlaJO^^U^^^f^ 1 ^ 1 ** 
^tfUluLjinUljAli^^^ 

aUjVI^JIj^^i^VIjI^^Ij^ 
ajbijj*-- jj*- ^L\*^ £>lLyi ^6 ^ J JUL IjU j^i-^ Jj J^u^J*Hll" 

1 TV 



<Gl &y i^mM *!j$U L*wA!l .L^A #jil jj^Jlfil j(j .&LJV ! fjJ^ Jk L^ta 1^4^^ u^jfAs 
^aAi J! jjiM ^ 1 1 °A( j i^^^* 1 -J»i^ «s*l J ^4j£\f ^Vj-^ 3*^* I'm J u^*J f4*"1 &&$£ cm V>i 
kjadj ^1 JaM L £|]jaJbj U.tirt L^Jfu gl^l t-4>«-a ^1 1 >o>^i^ &5J^ 4 »^ "*^ &l&aVS 
SjU :^& JL ^1 afcLTiMt" ^&j oLwlS SLU U^La u#^ -LH M sja i-4jyJ»lf ^Li tlutf I 

*juujj J U|i . JjjJu^ ^4 4J j^ Jigsaw ^jlLUI j>-JI 3mJ (kLi ^1 !&!& jfer^lj .t>fciUl 

O^fLa* JfcLCyl aU&UI *sJLJ-^ LF £>^J^^ ^fjniknifciitVf y-ft^JL p*sJjl 

JtA3 tf ill ftoill .^ujlll ^ ^jLmbJI 4J ^4 (j£ ULEI j>-J 3«l jJJ j,l ^m 

L&4A& ^f,,>^ '^" "' oUabj^ ^ ^ (j^ ^1 -"■*■;; j *^ ^\) '^j^-^fc ^jj^^ J^tAl ^f fij^ifl ^ LjJsM^wft 

.ijl r ua ^^^ ajU (^ old; ^f uL&yi aM/^ ^ u 



olj^L*ifl ^>« (jl tAP** 6' J**** 1 *> u' ^^'j <c*UjgAw£JI oW o^^ iX ~-AiJt ^^Jl 

! oiJI >u-l ^iu J5j^ii col q^ jL y HI jlj^Vl 

Lil^I* j5*^ j UaU j^) .qpi£*U CtilUJ t*--^ oVl-l^Vl^jL-uj^.wl^ybiVI^ 
ji ^ <Ui JS ^ . r lki;l UL Jl v l>-kl 9U <> o>* j* SjSI ill aj» I^Aj -(^l^«II 

jy^^Jll *U»U J5U*jj ^ULl c*l^y^*Slf o^l o^Hj tf Ut jU^JI »L2|j . jUi}I ^ 

Li* Jib <>il ja*Ij -tjLoJJ ^,-diJI f4-JI .jU^L^WILm-L-aIjUIjSjo 
*LSVI ^i-UJiVl ^jSi jl y*j Uili , UL3 J^^\J^.c»^isJj^[iA^^f4^^ 

C£~ Vj . wljL^VI 4^i juje tf ill 4U3VI ^i 0L3II ^ LiV c4>M jj^ juj^ V I>**VU 
LlL-jU >j- fejlS ^^ 



lajfll <±i xfc*S* cjr^S »U3*I a^>* vO^*** 1 
Ji OjSI I u' u&^ s *> dA Mi ■ Jg^ 1 jW 1 ^ s *^>* ^ jt»A» %^ fiil I qy b? JS yV 

tJU^ JaUL jjjiJ? aji£j-i Wail*!* ^ .^j^jj^^ljL-yiljSjj^^ILfc^iljfjiOtfSIl 

Vj -urb^J f4-Ji jL-^ 1 *l»=VI Jl ^^^IjJI^^LiJIiUiJIf^-^uaLJUto 
P jitjt" J^^l^LftjfE — y Kll » ll^j I r ;-^^; Ujicj.Ii* L^J^Jjjh 1 j Til i jC j^qKII 

>gjgll Ijj JIA ^ ^ Lj jUil ^ L>fa r ^.«t gl *jll Ja 

^IjLMfafe lalml i» H sjll jjljj |jU-i^]UJI &Xm ^^j ,obj&& jl icij^ljl «4>ia ifJ 

^1^'^u UJ li^^lJjI^Sjg^'U^loL^JiS'jj^ lx*»tu|j.lj*jgj£ 
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-Gjejg l+l QyM I fJ* lu^ d^U f&l\ l*u* ,> oL^ Jill L^Uf iflll K/tKja 

quarts 
radar: 



radioactivity : 

■>' L$ J! M 1 e-fd*^ 1 t^ 1 ^ V i^UM d^ 1 V^I ^^ 

red shift : 
singularity : 

.^ISU ^ b^ &LjH - £Kll #LaJl C: a,^ &Ljf 1 - U ;£U ^i U£ tfjjLi 

gingul^ty theorem : 
space-time : 

AbJfl ^ 4L% iujVl jUVl ja oKLI : ^L^f! - *K1I 

spstial- dimension : 

nt' 



special relativity : 
spectrum : 

.Ifl^tl oljj>lf Jl U»*MJU#£ ***-<> oil. .jU-mISVI : UUUI 
spin : 
iUJI ^i OJ» v+i* J[ v „.\ S ^Vl olijt^lf Ui.lj il.Ll :(^i oljjj) lit 

stationary state : 

strong force : 

>cJjtfl 
uncertainty principle : 

virtual particle : 



no 



wave/f trticie duality: 

ol-^tl cti j^3 <U» ^nJ <jL fill i%jBL|ii ^J p$^m i f^MttJI / Cf^tl tf^Uol 

wavelength : 
weakfoice-: 

weight : 



white dwarf : 
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